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PINTSCH GAS PLANT, MANHATTAN ELEVATED RAIL- 
ROAD, NEW YORK. 


During the fifteen years of its use in the United States, the 
Pintsch system of car lighting has met with remarkable suc- 
cess. This is due to the combination of efficiency in lighting 
and the employment of a gas which may be compressed and 
stored for transportation without material loss of illuminat- 
ing power. 

There are now about 85,000 railroad cars and over 4,000 
locomotives using the system, and it is also applied with 
equal success in the lighting of buoys for marking channels in 
harbors and rivers. The buoy lights burn continuously from 
six to eight months, according to their size, without attention. 

Pintsch gas is made from a high grade petroleum distillate, 
and is a fixed gas, which when compressed has an illuminating 
power six times as high as that of coal gas, known as “city 
gas,” in the same condition. While city gas loses nearly all 
of its illuminating power by compression, Pintsch gas loses 
only about 10 per cent., and its candle power is about 65 when 
compressed to 14 atmospheres. 

The process of manufacture liberates the gas from the 
oil, and it removes the tar and impurities by condensation 
and purification, after which the gas is compressed into 
storage tanks, and from them it is admitted to the distribut- 
ing mains for charging the car reservoirs. In passing from 
the car reservoirs at a pressure of 12 atmospheres or 
less the gas goes through a regulator, which reduces 
the pressure to about one-third of an ounce per square inch at 
the burners, maintaining a steady, even flame, regardless of 
the varying pressure of the reservoir. It is a very ingenious 
device, and is one of the important parts of the system. 

Forty Pintsch gas plants are now operated at the important 
railroad centers in the United States by the Pintsch Com- 
pressing Company. One of the largest of these has 30 miles 
of distributing mains, supplying 28 different railroads, and 
altogether these plants supply 1,200 Pullman, 500 Wagner and 
10,800 pasesnger coaches on 110 different railroads. The 
Plants are exceedingly compact and well arranged, the latest 
and most interesting being that installed 18 months ago at 


159th St., New York City, for supplying daily 1,100 cars of 
the Manhattan Elevated Railroad. 

The gas is made in a two-story, 50 by 65 feet, brick build- 
ing, and the whole plant, aside from the distributing system, 
occupies a ground space of about 60 by 136 feet. Besides 
being the newest plant, this one is interesting because of im- 
provements in the retorts, which give a greater capacity with 
two fires than was formerly had with thirty. It also permits 
of better control of the quality of the gas. In general, the 
plant consists of the oil storage tanks, holding the raw ma- 
terial, a 50-gallon supply tank elevated inside the retort 
house, the retorts, condenser, exhauster, washer, purifiers, 
meter, gas holder, compressors, store holders for the com- 
pressed gas, and, finally, the distribution system. Fig. 1 is 
an exterior view of the plant; Fig. 2 is a diagram showing 
the process from the beginning up to the compression; Fig. 3 
is a plan of the first floor of the building; Fig. 4 is the oil 
ends, and Fig. 5 the gas ends of the retorts; Fig. 6 shows the 
condenser and purifiers in a room over the compressors; Fig. 7 
is the exhauster; Fig. 8 the compressors, and Fig. 9 a view of 
the valve gear of one of the compressors. 

The oil supply tanks are underground outside of the build- 
ing, and have a capacity for 25,000 gallons. A small pump in 
the retort house raises the oil to the supply tank as it is re- 
quired, and from there it is sent by gravity to the retorts 
through graduated valves. The small tank is used to keep 
down the amount of oil inthe retort house to the lowest terms 
as a measure of safety. 

Formerly the retorts for Pintsch gas were of iron, and the 
improvement is in the substitution of clay. Clay retorts have 
been used for the manufacture of coal gas, and also to some 
extent for oil gas, but never before in this manner for making 
the gas used for car lighting. Clay withstands heat better 
than iron, and it lasts longer, but it requires continuous ser- 
vice, and is adapted only to plants of large capacity. These 
retorts may be made three times as large as iron for the 
same expense, and are economical because of the possibility 
of using fewer fires for the same work. Their use was to a 
certain extent experimental in this case, and it is now an as- 
sured success. 

The retorts are of D section, 3 inches thick and 20 feet long, 
with a mouthpiece and self-sealing lid on each end. They are 
laid horizontally in two benches of six retorts each, and are 
heated by two coke fires in regenerative furnaces 30 inches 
wide by 6 feet deep, so designed as to heat the retorts evenly 
from end to end. The stoking door is at the floor level and 
in the center of the brick work, the ash pits being below the 
floor. 

The hot gases from the fire reach the central portions of the 
retorts first, where they are mixed with a supply of fresh, 
heated air, inducing further combustion, which is completed 
by further additions of air at the top of the combustion cham- 
ber. The products of total combustion are led through flues to 
the chimney, their heat being utilized to heat the secondary 
air supply already referred to. 

The oil is conducted from the supply tank to each retort by 
a separate pipe, with special devices for controlling its flow. 
Two of these connections are shown in Fig. 2, the others being 
omitted for the sake of clearness. After entering the retort 
the oil passes to the front through a 24-inch pipe laid along 
the bottom of the retort. At the end farthest from the en- 
trance this pipe has a return bend connection to a 4-inch pipe 
leading along beside the 2%-inch pipe to a point near the 
entering end, from which the gas is sent to the front again 
through the open retort. Thege pipes in the retort are turned 
up into a vertical plane in Fig. 2 in order to show them in 
the engraving. In reality, they lie along the bottom of the 
retort. These vaporizing pipes cause the oil to heat gradually, 
and they are necessary in order to vaporize the oil before it 
comes into contact with the clay. The adjustment of the flow 
of oil to the temperature of the retorts is important and re- — 


— careful attention in order to give a uniform product. — ae 
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Fig. 2.—Showing Complete Gas Making Process. 


(This Engraving Shows Process as far as the Washer. See opposite page.) 











Fig. 4.—Oil End of Retorts. Fig. 


PINTSCH GAS PLANT—MANHATTAN ELEVATED RAILWAY, NEW YORK. 


Fig. 1.—Exterior View of Plant. 








5.—Gas End of Retorts. Fig. 6.—Condenser, Washer and Purifiers. 
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Fig. 7.—E xhauster. 
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Fig. 3.-Plan of Ground Floor of Plant. Fig. 9.—Simple Valve Gear of Compressors. 


PINTSCH GAS PLANT—MANHATTAN ELEVATED RAILWAY, NEW YORK, 
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The gas lgaves the front ends of the retort through 6-inch 
vertical cast-iron pipes, connecting each retort to the hydraulic 
main overhead. The gas passes into the hydraulic main 
through dip pipes, the ends of which are one inch below the 
surface of the accumulated tar, and thus serve to prevent any 
passage of gas back into an unused retort. The level of the 
tar is uniform, the surplus above that needed for the sealing of 
the pipes-are being drained to a tank for storage. A safety 
valve, blowing off at 12 inches pressure, is connected to the end 
of the hydraulic main. A 10-inch pipe conducts the gas from 
the hydraulic main to the condenser in the purifying room 
located in the second story of the building. A running test 
for richness of the gas is applied by holding white paper before 
a jet from the standpipes leading from the retorts to the 
hydraulic main, the color of the stains made by the gas 
against the paper giving a measure of the quality of the gas. 


In Fig. 2 the process of making gas may be followed. This 
engraving shows the system of pressure gauges, whereby the 
pressure at all points may be watched from the retorts. 

The first step in the purification takes place in the condenser, 
which resembles a vertical tubular boiler, the gas passing i1n- 
side and cold water outside of the tubes. It is seen at the left 
in Fig. 6. This removes all of the moisture and tar, and, in 
fact, everything that may be taken out of the gas by cooling. 
The tar and condensation drain off to the tar well. Fig. 6 
shows the room in the second story of the building. 


The use of clay retorts necessitates careful regulation of the 
pressure of the gas within them, and at this point in the 
process an ingenious and very effective exhauster is employed, 
shown in Fig. 7. “This is a rotary wing pump driven by a 
steam engine, the throttle of which is controlled by a regu- 
lator so sensitive that it will maintain a pressure of 1 inch of 
water at all times in the retorts. The clay will not permit 
more than this amount of pressure, which makes this machine 
one of the essentials of the clay retort system. The machine 
works admirably, being entirely automatic. The exhauster 
passes the gas to the washer or scrubber, for removal of the 
products requiring mechanical operation. Here the gas is 
washed with water under a plate with ribs projecting down- 
ward, which cause the gas to bubble along in the water, finally 
passing through an outlet pipe to the purifiers. The washer 
is seen in front of the condenser in Fig. 6, and the purifiers are 
at the right, with the large covers, which may be lifted off by 
the chain hoists. In the purifiers the gas passes through large 
trays covered with lime or iron oxide for the removal of the 
sulphur. The gas then passes through a meter having a capac- 
ity of 8,000 cubic feet per hour, and goes to the gas holder out- 
side of the building. It is then ready for compression, and at 
this stage tests of its quality are made by Hemple’s method of 
absorption and by the photometer. The photometer room is 
well fitted up for testing the lighting power, a gas flame with a 
slit screen being used instead of standard candles. 

The compressors, of which there are four, shown in Fig. 8, 
are excellent machines, worthy of a more extended description 
than the scope of this article permits. They were built by the 
Pintsch Compressing Company and are the outcome of long 
experience. The great care in the design and construction is 
manifested in their operation.. A unique feature in the method 


. of compressing at this plant is that it is done in two stages, 


with separate engines for each operation. This is done for the 
sake of economy in the number of machines and in the floor 
space required, as well as economy in operation. All of the 
compressors are compound, the steam cylinders being all alike, 
with 6 and 12 by 18-inch cylinders. The gas cylinders are 7 by 
18 and 14 by 18 inches. The steam is distributed by D valves 
working on cylindrical surfaces and actuated by a single eccen- 
tric, an extremely simple valve motion (Fig. 9). The gas cyl- 
inders are water-cooled and have steel bushings. 
and outlet valves are in bonnets on the cylinder heads, and are 
accessible for inspection and renewal. The theoretical limit of 
the first compression is the square root of the total pressure, 





The inlet: 


and the first stage in this case is about 34% atmospheres, the 
pressure of the second stage being between 13 and 14 atmos- 
pheres. 

The compression and cooling from the second stage deposits 
hydro-carbons, which are collected in pots outside of the build- 
ing and under ground, from which they are sent to the small 
elevated tank in the right-hand corner of the purifying room 
by the pressure of the gas. 

Steam is furnished by an 80 horse-power horizontal return 
tubular boiler, with a 75 horse-power submerged tube vertical 
boiler as a reserve. 

After compression the gas is stored in five of the large 
welded steel store-holders shown at the right of the retort 
house in Fig. 1. The sixth of these holders is used as a reser- 
voir or receiver between the low and high pressure com- 
pressors. Each of the store-holders has a capacity of 265 cubic 
feet per atmosphere. 

The plant has a capacity of 150,000 cubic feet of gas per 24 
hours, and is the largest of the kind ever installed. It is so 
arranged so as to provide for a reserve capacity of 100 per cent. 
for future extensions. 

The piping system includes about 11 miles of extra strong 2- 
inch mains, all under a pressure of about 14 atmospheres. The 
mains have expansion bends, about a half mile apart, and are 
conducted along the elevated structure. In spite of the pres- 
sure and the extent of the line, there is a loss of less than 10 
per cent. 

The charging of the cars is done in five yards, and is per- 
formed with great rapidity by means of special hose fittings 
arranged for quick attachment and release. The chief charg- 
ing stations are near the gas plant at 155th St., and at Second 
Ave. and 129th St. A pipe leads to the yard at 145th St. on 
Eighth and Sixth Aves., crossing over to Third Ave., where it 
returns to the 129th St. station for the Third and Second Ave. 
lines. 

The car lamps with clusters of %-foot burners give about 40 
candle power each. 


CAST IRON IN RAILWAY PRACTICE. 











By G. R. Henderson, Mechanical Engineer, and W. Walley 
Davis, Chemist, Norfolk & Western Railway. 


Cast iron is a much-maligned metal, as far as engineering 
structures are concerned, but it is withal a very important 
one. Being one of the earliest forms in which iron was 
produced, it was used in places where to-day no one would 
think of suggesting it, until fatal accidents proclaimed it un- 
suitable for certain parts of important works, but, neverthe- 
less, it is still an almost indispensable material in the great 
majority of engineering productions. Its utility being so 
great, it is necessary to carefully study its properties and com- 
position, if we are to use it intelligently and without being 
considered reckless designers. A proper appreciation of the 
difficulties to be overcome and the needs of each particular 
casting will often enable us to make a very useful material out 
of this much abused metal. 

For many uses in railroad work, such as most car castings, 
the cheaper grades of iron will answer, as well as for the 
thousand various pieces in which the shape is of more im- 
portance than the strength or wearing qualities. Such cast- 
ings may be made largely from scrap, and the silicon will be 
low and the castings hard, but as they answer their purpose 
and cost but three-fourths of a cent per pound, we have no 
reason to complain. 

In locomotives, a higher grade of iron is needed for cylin- 
ders, valves, driving wheel centres, driving boxes, etc. At the 
same time the metal must be such that it can be readily 
worked in the machine shop. Several years ago the writer, 
in endeavoring to provide a stronger metal than the ordinary 
run of cast iron for the purposes just enumerated, after some 
experimenting concluded that a metal produced by charging 
20 per cent. No. 2 coke pig, 20 per cent. steel scrap! (old 
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springs, sheet clippings, punchings, etc.) and 60 per cent. of 
cast iron scrap was suitable and available. Test bars dem- 
onstrated that this metal was about 20 per cent. stronger and 
10 per cent. more flexible than the ordinary mixtures in use, 
and at the same time presented a good wearing surface— 
smooth and hard—without an undue amount of time spent in 
machining. 

About the same time Mr. S. M. Vauclain, Superintendent of 
the Baldwin Locomotive Works, attacking the subject in a 
different way, produced a metal with similar characteristics 
and an almost identical analysis, as the following comparison 
will show: : 


Elements. Our metal. Vauclain’s metal. 
Graphitic carbon ........-....-sesee. 2.45 per cent. eae 
Combined carbon.............. .--.++. 0.62 “ 0.55 
RRR OCR EL Ty Re (2 ess 1.47 
BOE EROS PTT OC Oe ém@ ..“ 0.34 
Phosphorus ...... PATS Hts toe 0.65 “ 0.65 
Cs is08 cid) bs. caps Cedcdte o: 5 0.10 


(For details of these mixtures, etc., see page 208, Proceed- 
ings of Master Mechanics’ Association for 1897.) 

Perhaps the greatest care in selecting and grading the mix- 
tures is required in the manufacture of car-wheels. For many 
years a guarantee of service was the only condition imposed 
upon the wheel-makers, but later the drop test was substi- 
tuted by some companies for the guarantee. More recently the 
thermal test was introduced, thereby increasing the difficul- 
ties of the wheel-founder. While this test is considered by 
some as exceedingly severe, yet it is probably the nearest ap- 
proach to service conditions that can be readily produced. 
It will be seen from the above that there are three principal 
features required of the wheels, namely—immunity from rapid 
wear, strength to resist shocks, and ability to withstand ex- 
pansive strains due to abnormal heatingof the rim. It has been 
considered by many that those elements in a chilling iron 
which tend to enhance the wearing qualities of a wheel are 
antagonistic to those required in order to successfully pass 
the drop and thermal tests. For example, it has been found 
from a series of carefully conducted experiments that manga- 
nese can be largely depended upon to give the wheel the 
requisite qualities to pass the thermal and drop tests, but this 
at the same time causes a reduction in the depth of the chill, 
consequently reducing the wearing qualities of the wheel. This 
will be explained more fully later on, being touched upon here 
as an illustration of the foregoing statement. 

Mr. S. P. Bush, before the M. C. B. Association, last sum- 
mer, in discussing the thermal tests for car wheels, gave a 
series of analyses to demonstrate the fact that the material 
in the plates or gray iron might vary considerably, yet it was 
possible to produce an almost identical carbon structure in 
the chilled portion. 

This would tend to indicate that the form and not the 
amount of carbon determines the hardness of a chilled metal. 
What applies to the chill applies equally to the unchilled por- 
tion, the form of the combined carbon undoubtedly having a 
great bearing upon the character of the material. 

In our examination of the subject there were upward of 
seventy car-wheels tested and analyzed. These were se- 
lected on account of failure to stand thermal or drop tests, or 
to give a respectable service under cars, or by reason of -the 
fact that they had stood satisfactorily severe drop or thermal 
tests or had given an extended road service. In each case the 
chill was determined and a full analysis made of the metal in 
the plate. 

Table No. 1 gives the information derived from these exami- 
nations. 

In order to better study the problem, this information was 
reduced to a graphical representation illustrated by the dia- 
grams, Figs. 1, 2 and 3. 

The ordinates show the chemical composition of the differ- 
ent wheels, grouped according to their ability to stand test 
of service. In each diagram the poor wheels are grouped in 
the left hand column and the best wheels in right hand col- 
umn. The variations in chemical composition are signifi- 





cant. These diagrams are shown in the form of zones, the 
lines for individual wheels being too fine to reproduce. _ 

Examining first the graphitic carbon, in all the diagrams, 
the poor wheels are those low in this element, while the good 
wheels contain a large proportion of it. The combined car- 
bon, as a rule, follows an inverse ratio. Silicon does not seem 
to take a very prominent part in affecting the physical proper- 
ties of the wheels examined. As far as the thermal and drop 
tests are concerned, the amount of manganese is important; 
the greater the quantity the better the wheel stands the test. 
Large quantities of sulphur and phosphorus are, of course, ob- 
jectionable, but within the limits in which they occur do not 
seem to affect the wheels particularly. 

We give below a tabulated statement of the limits of differ- 
ent elements represented by the best wheels in each set of 
tests: { 

































































TABLE No. 1. 
$|%a| 2 
$= | $5 | ae | Thermal 
Ba/fa/|2 2 test. Service. |C.C.|G@.C. | Si. | Mn.) 8, | P. 
Bo} R°);Aa 
~ ‘ie a 0 one -79| 2.65 72} .41 .45 
56 24 ae ae .63| 2.87 oT) 3 41 
ts 9 se: 84 yrs. 66) 2.75 -67; .31 35 
ci pA 60 min. * . 61; 3.19 .57 | .34 31 
% +. 0 ™ “ .56| 3.14 .12| .26 35 
4 y = 38 sec. a8 655 1.09} 2.34 -71} .08 -40 
i % zs 0 pits 50} 3.21 -71| .40 37 
6 0 wate -71| 2.82 -74| .42 .36 
C3 AS Raa 1 mo. -99| 2.66 81; .29 44 
53 10 min. dace 55, 3.31 61) .43 36 
y oe 0 jes -70| 3.09 52; .40 -39 
aa ai 0 cide | 60} 3 28 .58| .30 3T 
re 28 7m KE | 76} 2.97 | .69| .23| .07|) .41 
ua oe 90 min. 5 yrs. .81} 2.80 61 .2T) -49 
& oe Bee: 2 mos. 80} 2 55 84; .20) . -42 
Ys “3 soe 45 yrs. .73| 2.75 6} Sa 48 
ze 0 48 yrs. -88| 2.65 59} .29) . 45 
4 |: an hes 79| 2.48 | 149] -5i} 106] .44 
& | :: Be 's2| 3:51 | [62] [38] :06| SE 
2 1 a a lgyr. | 1.14] 1.90 | .74| .23] .12) 48 
+ 36h... ime ees.) -73| 2.46 | .68| .22) .09) 43 
34 ies et 68) 275 56) 53 46. 
i 3 1 mo. .99| 2.45 .65| .15} . -40 
4 Bs 1 mo. 1.05} 2.35 Ol aes 39 
Zi 0 ean wt) Sn 54} .37) 07] .44 
45 .76| 2 65 -58| .44) .09) .44 
ts af 0 -95| 2.70 -67| .53| .09 ' 
* 46 Bret .65| 2.74 .64| .46) .08) 
fs fs fe 5mos. | 1.12} 2.29 -87| .22) .10) . 
% |1 wi ‘wen 1.42) 1.96 80; .29) wt 41 
34 3 5 mos. -66| 2.32 -62| .32) .10| .41 
- 0 SS -63| 2.72 -75| 45) .07) .45 
4, 51 0 -72| 2.73 -51| .37) .07| .48 
55 73| 2:83 | :56| .39} .06| .44 
48 .85| 2.73 -71| 35; 07) .39 
=) 6 min -73 | 2.87 -66| .39) .06) .42 
41 “en .66| 2.83 .59| .43) .07| .62 
40 em -18| 2.77 61} .47| .07) .43 
F 2m,5s ae 99) 2.74 49; .47| 08} .43 
+ od ae 8 mos. | 1.40| 2.12 .80; .15) O7| 44 
Ys Ys 4 mos. | 1.40; 2.21 81} 12) .07| .37 
da pe ‘i eka 5 mos. | 1.40} 2.07 69; .16) .07) .44 
x 7 Burst in mounting. 47) 2.94 -63| .39) 07) .44 
49 elas date 91) 2.85 58} 41) .04) .43 
sf .. | 3m.58, ‘81| 2.62 | .61| :28| .061 .40 
a sa 47 : -74| 2.73 -67; .24) .05) .45 
urst in mounting. P : ; F + 
sf 4 28 aehin 1.19} 2.23 55} 11} .08} .42 
y4 pa 13 yrs. 1.25} 2.33 -94| .13) .09) .32 
Ys as <iiks lyr. -93| 2.46 56} .15) .06) .42 
urst in moun 4 m, 4 a . J ° 
af min. sib .33| 2.99 -69| .29) .07| 48 
90 min. se -46| 3.07 59} .31, .07) .49 
a sia 6 mos. -86| 2.57 62} .18| .06) .50 
i ys 4 mos. | 1.22} 2.28 .68| .12) .06) .54 
i .. | 45min. Pe? 65| 2.86 | .71) . 07) .44 
ie as a's 0 “ona .58| 2.94 .55| .22) .07) .39 
ae 59 min. wai .73| 2.90 -72| 28) .08| .44 
5 as 60 min. caet .70| 2.80 .50| .21) .06| .39 
mS eee 10 mos. | 1.06} 2.72 -73| .19| .07| .43 
1 mo. | 1.18; 2.31 58} .13|. .06} .41 
ea 4% yrs. -65 | 2.90 -60} .16) .05| .39 
58 -70| 2.85 .68| .30) .07) .41 
si 10 mos 96) 248 -87; .20) 07) .49 
os 4% yrs. .65| 3.06 .60| .27) .07| .44 
32 acs 84) 2.48 .49| .24) 08) .44 
«i 9 yrs. .88) 3.10 58} .22) 39 
is 9 yrs, .78| 2.89 60) . 06 .34 
a 9 yrs. .71| 2.86 68 . 25 
a llyrs. |. .63| 2.89 66 .07| 34 
ae 9 yrs. 1.01} 2.56 .64 .07| 39 
Sa 10 yrs. .77| 2.9 .68 2 45 
i ve | -- 8 yrs. -66|° 2.84 | .62 ‘ 43 


) 





“O” under “Thermal Test’”’ means “did not crack.” Samples taken 
aeanhiatatebian et tem towards the ahi. : ; 
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TABLE NO. 2. 
(In per cent.) 
Good Wheel Analysis. 

Thermal. Drop. Service. 

ax. Min. Max. Min. Max. Min. 
BENE 3.28 2.65 3.34 _ - 3.18 2.23 
SS ses inane as 95 .32 -90 1.24 56 
Ses 15 50 -70 50 94 .58 
Sate 53 -20 46 .34 13 
TN esa .088 055 -086 040 -085 047 
Wicehsersaiecess 48 35 52 36 49 25 


These limits are naturally rather wide, but we give below 
what we consider the desirable limits for the chemical constit- 
uents in wheels. 


TABLE NO. 3. 
Desirable Wheel Analysis. 

Per cent. 
ee ee chs so: aQlacds escboesbeacs 2 75 to 3.00 
ese Raldegb ube) 600eeshusetyevecsecbes 50 to .75 

Nee es ga ce sb veins -osieesbivece ‘ee geese .30 to 

a GUO T 65545 ios 04s tines 00d0 dt pasu vees aeseccecs: .50 to .70 
te ee cas Ls Ne caciatebaies as se uhrseae® ancceceess .05 to .07 

Pacephoras RCS eines ae Gs > bap y W4Nces ss Vaedecce'e 04s. 605~ .35 4 


The total carbon should run about 3.50 per cent., and the 
silicon and manganese together should make about .90 to 
1.00 per cent. “ 

In order to demonstrate that these limits apply to wheels 
which have given good service, we tabulate below in similar 
form the maximum and minimum limits of the last seven 
wheels in table No. 1, which gave from eight to eleven years’ 
service: 


TABLE NO, 4. 
Limits of Good Wheels. 
Per cent. 
Graphitic carbon ..... ena l Oe beaeb abbawe. obhG Mccnberhecesuscbpeen 2.56 to 3.10 
Combined carbon... .. ..........05 ses RES oes soe AUR eka cahoes ee Sekbuls 0.66 to 1.01 
Silicon NE etd cea b a begswanccce sveseeee 0.58 to 0.68 
Ma mate RM ase ie Wace oo Ui asy 50: wake: weeadaceeceecaencn 0.15 to 0.27 
Ne ea ie LL in. sb ccs cibsene gv eececceeabeos<vesecce 0.05 to 0.08 
Pheaphovas eeetcD ca aabeaheascsess c< resis s eneeh. << we wbecenke 0.25 to 0.45 


Out of twenty-two wheels in table No. 1 which cracked un- 
der thermal test in ten minutes or less, or did not give over 
two years’ service, we find that all but one failed to come 
within the limits given in table No. 3. This would seem to 
indicate that this table would exclude wheels which did not 
have desirable proportions, and yet is well within the limits 
of wheels which will give good service and pass the thermal 
and drop tests. 

The analyses given below, taken from the report of Mr. S. P. 
Bush to the Master Car Builders’ Association last Summer, 
rather confirm table No. 3: 








ANALYSIS OF THE GREY IRON. 


Stood Thermal Test. 
(In per cent.) 









































Total | Graphitic|\Combined | Mangan-| Phosphor- 
carbon. | car . | carbon. ese. us, Silicon. |Sulphur. 
3.68 3.00 0.68 0.64 0.30 0.56 0.11 
3 54 2.74 0.80 .28 0.47 0.65 0.10 
3.50 3.48 0.02 0.35 0.40 0.45 0.13 
3.65 . 2.41 1.24 0.31 0.53 0.57 0.16 
373 2.89 0,84 0.83 0.38 0.50 0.11 
3.63 3.03 0.60 0.44 0.43 0.56 0.12 
3.67 2.70 0.97 , 0.24 0.38 0.53 0 10 
3.67 3.03 0.64 0.32 0.42 0.47 0.16 
3.64 2.53 1.11 ' 033 0.50 0.62 0.12 
3.86 3.31 0.55 0.30 0.36 0.63 0.11 
Did Not Stand Thermal Test. 
| 
Total (|Graphitic |Combined | Mangan- | Phosphor- 
carbon. | carbon. | carbon. ese. us. Silicon. |Sulphur. 

3.64 2.41 1.23 0.30 0.35 0.71 0.14 
3.22 1 1.24 0.34 0.51 0.77 0.16 
3.51 2.56 0.95 0.31 0,44 0.75 0.12 

64 2.30 1.34 0.21 0.39 0.65 0.13 
3.61 2.52 1.09 0.17 0.35 0.60 0.11 
361 2.94 0.67 0.33 0.42 0.79 0.12 
3.73 2.60 1.13 0.23 0.35 0.66 0.11 

68 2.54 1.14 0.19 0.39 0.88 0.12 
3.74 2.57 1.17 0.30 0.41 0.60 0.13 

45 1.06 0.40 0.36 0.68 0,19 


























Having developed what we consider the proper limits of the 
chemical constituents of wheels, it is necessary to determine 


which irons most readily fulfill these requirements, Twen- 


ty-seven samples of charcoal irons were examined giamiolis 
and physically, and table No. 5 gives the results of analysis 
and transverse test. The analyses were taken from the pig, 
and the physical test made upon bars two inches square rest- 
ing on supports 211-3 inches apart, the transverse load being 
applied at the center of the bar. The figures in the last two 
columns give the center breaking load, and the deflection just 
before breaking: 
TABLE NO. 5. 
Analyses of Charcoal Irons, 
































Oo Os d 

a co rs . ct oa 

ry @,° o o 4 | S 53 ao 

fe NM N aa =| S 

a2) bls |s . sa | 3s 
% % % 4 %e % Lbs. Inches 
1 4 1.70 | 2.23 | 0.42 | 0.37 | Trace.|. .20 8,000 .110 
2 2 1.01 | 3.16 | 1.27 | 0.85 -005 22 8,000 170 
3 4 0.66 | 3.01 051 | 0.55 -030 37 8,500 -110 
4 2 0.50 | 3.59 | 0.71 | 0.70 O11 43 9,500 - 170 
5 2 0.70 | 3.12 | 0.76 | 0.33 | Trace 22 8,500 155 
6 3 0.64 | 2.49 | 1.20} 0,30 003 23 12,500 -205 
7 4 0.73 | 2.29 1.50 | 1.17 -030 41 14,000 220 
8 4% | 0.67 | 2.21 | 0.89 | 0.86 -031 .38 16,000 .240 
9 4 0.92 | 2.46 | 0.83 | 0.84 -015 36 14,000 -220 
10 2 065 | 296 | 1.62) 1.22 -004 41 9,500 -200 
1l 4 0.91 | 2.87 | 0.70 | 0 24 -005 19 8,000 130 
12 4 0.59 | 2.88 | 0.39 | 0.15 -005 23 7,500 .070 
13 2 0.21 | 3.39 | 1.27} 0.33 | .004 27 8,500 .210 
14 3 0.48 | 3.56 | 0.46 | 0.31 -008 44 8,700 130 
15 | 2 0.73 | 3.13 | 0.79 | 0.44 -031 Al 11,009 140 
16 3 1.32 | 2.41 | 0.93 | 0.50 | .012 .33 10,500 -205 
17 2 0.47 | 2.95 1.41 | 0.62 016 33 9,000 -200 
18 3 0.32 | 2.24 | 2.30! (.45 025 27 14,000 .200 
19 4 0.75 | 2.11 | 1.73 | 0.87 .037 33 13,500 190 
20 2 0.49 | 2.31 | 1.75 | 0.61 | .032 31 15,000 .240 
21 4 0.82 | 2.57 | 0.37 | 0.27 | O11 .43 9,000 .100 
22 5 1.00 | 1.93 | 0.39 | 0.32 .006 36 6,000 .070 
23 3 0.48 | 3.01 1.06 | 1.10 .008 33 9,500 .190 
24 2 0.91 | 315 1.32 | 125 .005 37 9,500 .210 
25 4 0.84 | 2.77 | 0.76 | 0.60 O11 66 13,500 .220 
26 4 1.56 | 1.81 | 0.90 | 0.10 | .013 33 7,800 -090 
27 3 1.10 | 2.50 | 1.01 | 019 | .024 46 12,000 -205 

1 




















For obvious reasons the names of the furnaces have been 
omitted, but examination of the last two columns indicates 
that Nos. 6, 7, 8, 9, 18, 19, 20 and 25 are particularly suit- 
able, whereas Nos. 1, 2, 3, 4, 5, 11, 12, 13, 14, 21 and 26 are 
noticeably weak and unsuitable. 

Fig. 4 is a photographic representation of the depth of chill 
and appearance of fracture of the chilled test bars. These 
bars were 2 inches square, and the scale at the top affords a 
means of measuring the amount of chill. It is considered bet- 
ter for the white iron to blend gradually with the gray, and 
the photograph shows plainly which irons are most perfect in 
this respect. This engraving may be used to select irons by 
their chill, and as the results are from bars made by remelt- 
ing from the pig, nearly the same amount of chill may be 
expected in the wheel. 

There should be at all times a sufficient variety of irons 
in stock to enable the founder to quickly and easily adjust his 
charges to rectify any local disturbance in the cupola or blast, 
or variations in the shipments of iron. This can only be 
done intelligently by having a complete knowledge of the 
properties of the various irons in stock, and to this end all 
shipments should be carefully analyzed. New or doubtful 
irons should also have physical tests made and recorded. Ar 
certain elements change their form in the cupola, it is neces- 
sary to charge the furnace so as to allow for this. Thus, if we 
desire wheel metal in accordance with our suggested pro- 
portions, we should proceed as indicated below: 


Analysis. Metal desired. Metal charged. 
CORN CRLOON isos ce inna debeds deceecieese 2.80 percent. 3.09 per cent. 
SME CNNNNEN 0052's tm vo we edace bab hgund'y be Base 50 a 
NE hg oe caic 5a Naga 3p coeds anys 034 aapeel ees 65 “a 
MEIN Bon ai 8 abeaes Cie eR es dene: 48500 Sa beee Mn 50 : 


The proportions to be used can only be determined by ex- 
perience, and by constantly watching and testing the output. 

The use of scrap always causes an amount of uncertainty. 
If the scrap wheels are entirely our own make, some de- 
pendence can be placed upon their composition, but this is 
seldom possible. The only practicable way to grade old 
wheels seems to be by the fracture, when breaking them under 
the drop. If a chemical analysis gould be had, there would 
be little doubt about them, but this is not feasible, For thig 
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TESTS AND SERVICE RECORDS. 


Drow Test. 


2I-40 Blows. -|0 Mins. 





Blows. |0-2 Mins. 





10+ 


60+ 


Per Cent. 
g 


ae 
So 







40+ + 
oH 44+ +4 
20'+44 eS = cee se 
10} } Ls jt} 1+ 


GC.CE.Si.MN.S, PR 6C.CC. 


Fic, 1, 


Mn.S. PR GC. CC. Si.Mn.S. PR 


Fig. 2. 


Thermal Test. 


Mins. 





GC.CC.Si.Mn.5.P GCCCSi.Mn.S.P GC.CC.SiMn.S.R 


Service. 


I-2 Years, 


0-1 Year. 2-5 Years | 5-10 Years. 





GC.CC.Si.Mn.S.P GC.CC.Si.Mn.S.P GC.CC.Si.Mn.S.P GCCC.SLMN.S, PR 


Fig. 3. 


Note.—The sulphur is shown ten times too large. 


CAST IRON 


IN RAILWAY PRACTICE. 





Fig. 4.—Showing Appearance of Fractures of Chilled Test Bars. 


CAST IRON IN RAILWAY PRACTICE. 


reason it is essential for the founder to be posted as to the 
properties of his output. 

Manganese, more than any other one element, seems to be 
responsible for the capacity of the wheel to stand the thermal 
and drop tests. There is a great variation in the proportion 
of manganese even in different shipments of the same iron, 
and particularly is this true of scrap wheels. 

In order to stand heating and blows, it seems essential that 
one-quarter of one per cent. of manganese should be present. 
Besides, there is always a loss of manganese in melting, so 
that a considerable quantity in the mixture is the more im- 


portant, The practice of adding ferro-manganese to the ladle 


has been followed in many foundries with very satisfactory 
results. 

Ferro-manganese, however, reduces the chill, and it is, 
therefore, necessary to use more iron of the high numbers 
in the mixture. It brings about this effect by changing some 
of the combined carbon into graphitic, thus softening the 
metal. This must all be allowed for in charging the cupola. 

A set of experiments were conducted in order to determine 
this effect of ferro-manganese. A ladle full of the regular 
wheel mixture was used to fill smaller ladles containing differ- 
ent proportions of the ferro-manganese, of approximately the 


following analysis; 
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Analysis of Ferro-Manganese. 


I ot ils Meni ae Cru ose pbacbeedacese ©. oceveces 80.02 per cent 
I ee ece yc Wabca asec c¥écce 6.24 3 
MIS 55s boa. oa bae's prea h ec a haa ea bas scabs nbs o0s eeeee 13 32 “ip 
MN gis Seb cts 35% cos Sa Cea ee ONC Cy te aE Pipa CR a 


The resultant bars were then analyzed, with the following re- 
sults : 


Test of Wheel Iron with Ferro-Manganese. ; 


Ferro- 
Ref. Man. 
No. added. Fracture. Chill. Mn. C.C. G. C. 
1 0.0 Light grey. %in, 0.16p.c. Lidip.c. 2.30p.c. 
2 0, Close light grey. 56 ** 0.19 0.9 2.56 -** 
3 0.3 Close darker grey. 8 ae 0.80 ‘ 2.75 “ 
4 04 Ciose dark grey. Dyes > aes 0.61 “* 2.82 “ 
5 05 Open dark grey. MB 036 “ 066“ 274 
6 06 Open dark grey. Be ides | | Rie Boies: Seta 





These tests run remarkably even (except No. 5, which is 
somewhat abnormal), and by their aid a more definite knowl- 
edge of the proper irons to charge into the cupola can be 
obtained. 


Door 6'e ------—-------- ~ 41. eT os i A 


Feb chee Sak a ea tans AIM MI a is ones sn Sb esse eid ra 
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FIFTY-FOOT CARRIAGE CAR—C., M. & ST. P. RY. 





Cars that may be used with equal facility for furniture or 
carriages have been designed and are now being built at the 
rate of ten per day at the West Milwaukee Shops of the Chi- 
cago, Milwaukee & St. Paul Railway. These cars, which are 
very large, are similar in some respects to the 46-ft. furniture 
cars, by the same road, which we illustrated in September, 
1896, page 209, except that the carriage cars are larger and 
they have large end doors. 

The arrangement of the under frame is unusual and worthy 
of note. The sills are all 4% by 9 in. in section and are all 
in the same plane. There are the usual side and intermediate 
sills, and at each side of the center of the car three sills are 
placed face to face, making a solid mass of timber, consisting 
of six sills to receive the buffing and pulling stresses. The 
draft gear is attached to long 4% by 7-in. draft timbers, which 
form a part of the two inside sills, as shown in the plan of the 
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Half Plan of Underframe, Showing Triple Center Sills. 
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floor system. The end sills are 6 by 12 in. and white oak. 
They are cut out at the center, not only for the coupler- 
shank, but also for the ends of the draft timbers. All of the 
bolts for the draft timbers are accessible from the outside of 
the car. 

The body bolsters are double, of % by 6-in. iron for the 
upper plate, and 1 by 6-in. for the 1ower plate. The center 
plate bearing is on a casting that spans the two trusses. The 
needle beams are 4% by 9 in., of red oak, and there are four 
body truss rods. 

The side and end posts are not mortised into the sills and 
plates but are gained lightly into these timbers and secured 
by horizontal bolts. The rotting of tenons and mortises is 
avoided and repairs are made easier by this construction. 
There are two white oak belt rails. 


The end door is shown in the end view of the car. It is 


fe--------------—-~--Width over Root 9'1/" 
x6" 





cnc an ccs enen womaiean tw cat! QE cretencn asenapete esecinchiasiatall in tniemensaven 
---/f'5" 


ee 


Section and End Elevation. 


in two parts, each hung on four heavy hinges, and the fasten- 
ing is made by a 2 by 5 in. oak bar fitting into sockets on 
the end posts. The clear end door opening is 6 ft. by 8 ft. 9 in., 
and to compensate for the large opening at the ends, the upper 
corners are braced by % by 4 in. iron plates, welded twice, to 
give the desired form, and these secure the end plate to the 
corner posts. The side door openings are 7 ft. wide. 











This line represents, face of This li face of is line represents 
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Forms of Piston Rod Ends Used on the Chicago & Northwestern Railway. 


This car is 50 ft. 2 in. long over all, -nd 49 ft. 6 in. long 
inside. It is 9 ft. 5 in. wide outside, and 8 ft, 9 in. inside, the 
inside height being 9 ft. 5% in. The height from the rail to 
the top of the brake-staff is 13 ft. 11% in. The car body is 
high, and yet the total height is kept within bounds by the 
low trucks. 

The trucks are of the Barber type, patented by Mr. J. C. 































Barber, formerly Master Car Builder of the Northern Pacific, 
They are substantially the same design as illustrated on page 
210 of our issue of September, 1896, and the drawing pre- 
sented at that time gives the dimensions for the present de- 
sign. They have diamond frames, and the springs are seated 
on plates above the bottom arch bars and between the column 
guides. Caps are placed upon the tops of the springs, and 
rollers are put between these caps and the ends of the bolsters. 

The surfaces which bear against the rollers are concave, 
causing a tendency to bring the bolster to its central posi- 
tion, and the side movements of the bolster are limited to 
2% in. by brackets secured to the top members where they 
stop excessive movements by striking the arch bars. The 
bolster has a nearly straight channel for its upper member and 
a % by 10-in. steel plate for the lower member; they are 
riveted together at their ends. The height of the truck from 
the rail top to the top of the upper arch bar at the center is 
2 ft. % in. 

The weight of the car body alone is 26,900 lbs., and with 
the trucks it is 37,900. We are indebted to Mr. J. N. Barr, 
Superintendent of Motive Power of the road, for the drawings. 





PISTON ROD ENDS. 








In his article on piston rods in our issue of November, 1898, 
page 366, Mr. F. J. Cole presented diagrams illustrating some 
of the faulty methods of constructing piston rods, and the use 
of the form in which the end of the rod is turned down with 
a shoulder to bear against the cross-head is in such common 
use that it seems desirable that the improved practice should 
be brought to notice again. Piston rod failures are not un- 





Stresses Caused by Piston Rod Keys. 


common, and the possible serious consequences of breakage 
emphasizes the importance of good design in this detail. 

The engraving shows three piston rods which have been in 
use on the Chicago & Northwestern Railway for several years. 
These show the fits at both ends of the rods, but it is to the 
cross-head ends that special attention is drawn. These rods 
have only two sizes of enlarged ends and, while the length 
of the cross-head fit varies, two reamers are employed on all 
of the engines on the road. The sketches indicate the effect 














Style 2. Piston Ena 


\ 
of the key upon the initial stresses in the cross-head fit, and 
it is clear that the enlarged ends by bottoming in the fit have 
the advantage of causing compression of the material at the 
end of the rod, as contrasted with the other form with the 
shoulder, in which the metal is stretched by the key in its 
weakest spot. This tension invites fracture, and a bad feature 
of the stress is that it cannot be measured or even estimated. 
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Section of Tank Valve. Coal Apron. 
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Longitudinal Section Through Boiler. 
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<— TIVE, LEHIGH VALLEY RAILROAD. 
ieHo! x: 
ila! big BAY The remarkable capacity of the mountain pusher locomotive 
Puebla LHS built by the Baldwin Locomotive Works for the Lehigh Val- 
oo hlele/ AX ley, illustrated in the “American Engineer” of December, 1898, 
005° PON page 395, is shown by the engravings of the boiler and tender. 
cPg. . 65? we These are larger than any of which we have record. The 
ke ps : oo boiler carries 200 pounds pressure and its heating surface is 
206% % 0000004 4,105.6 square feet, the grate area being 90 square feet. The 
ee e008 fact that the engine is a compound was commented upon last _ 
j renegade month, and while it is too early to predict as to the perform- 
is + oon ance of the engine, we feel warranted in commending the bold- 
poo°0 2 Tos ness of the designers with reference to the immense he 
.s SS eee gy BOOS '/ surface and the compounding. In this case it 
br °° 2 0 9 SQe ste 0 .° 2°, O from an operating point of view, as well as | 
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and it may have a marked influence on the heavy locomotive 
of the future. 

Through the courtesy of Mr. S. Higgins, Superintendent of 
Motive Power of the road, we have drawings of the boiler and 
tender. The former requires little explanation, but attention 
is called to the large number of tubes, 511, and their length, 
14 ft. 7% in. The firebox is of the Wootten type, for anthra- 
cite coal, and is 120 by 115 inches in size, the form being in 
compound curves struck from different centers. In this type 
of wide firebox boiler it is customary to make the sides flat 
with an arched crown, but in this design, which is like the Le- 
high Valley standard, much enlarged, the firebox 1s made as 
nearly as possible a part of a true circle. This is done to 
increase the life of the staybolts on account of avoiding sud- 
den changes of curvature and also, for the same width of fire- 
box, the maximum firebox heating surface is obtained. The 
water spaces begin with a width of 3% inches at the mud ring, 
except in front, where it is 4 inches, and they increase imme- 
diately above the mud ring. The disposition of the tubes is 
clearly shown. There are two firing doors 16 inches in diame- 
ter.. We give details of the longitudinal seams. These seams 
are sextuple riveted and they have an efficiency of about 82 per 
cent. The smoke arch is a %-inch plate, the body courses are 
% inch, the outside firebox sheets are 5% inch and the inside 
firebox sheets are % inch thick. The firebox sheets have two 
seams each. The mud plug holes at the corners are pressed 
outwardly to give good bearings for the.piugs, this being a 
feature of the Baldwin boilers. The dome is on the second 
course, and has a pressed steel connection. There are 480 1% 
inch and 1,255 one inch screw stays in this boiler. The diam- 
eter outside the first course is 80 inches. 


The use of the auxiliary dome permits of attaching three 
safety valves without cutting the cup of the main dome. The 
short combustion chamber is found beneficial in prolonging the 
life of the flues, because it protects them somewhat from the 
air that may get through holes in the fire, and being short it 
is not necessary to stay the sides. Furthermore this shape of 
front firebox sheet is more flexible than the usual form and 
is less troublesome from cracking, and yet a new tube sheet 
may be easily put in when necessary without disturbing the 
rest of the firebox. 

The heating surfaces insure good steaming and we are in- 
formed that with fine buckwheat coal the engine steams very 
afreely. 


f 10% The tender carries 7,000 gallons of water and, when empty, 


weighs 45,250 pounds, the weight of the water alone being 
nearly 60,000 pounds. This is carried on two Fox pressed 
steel trucks with coil springs, 8 inches in diameter by 6 inches 
high over the journals, and 26 inch elliptic springs under the 
bolsters. The latter are double with 16 4 by 5-16 inch plates, 
and are designed to carry 7,500 pounds at a height of 9 inches 
over the bands. The wheels are chilled cast iron, 3 
diameter. 

This engine has been in use about two months, and has 
given entire satisfaction. The object of the large capacity 
and some of the special features of the design are given in a 
letter from Mr. F. F. Gaines, Mechanical Engineer of the road, 
which we give in his own words. They present a strong ar- 
gument for large tenders. Mr. Gaines says: 


“T am aware of the fact that the use of large tenders has 
become a very important issue upon many roads, because the 
increased coal and water capacity often enable a train to save 
several hours deiay by getting to a point where they will be 
out of the way of other trains; also in fast passenger service 
between competitive points, a question of a few minutes 
saved in running time is often of vital importance, and there 
is no question but that increased tank capacity will often save 
several minutes which would otherwise have been losi in 
taking coal or water. 

“This tender was designed for use behind pushing engines 
on the grade between Coxton and Fairview (27 miles). The 


3 inches in 


trains on this grade are frequently handled by one leading 
and two pushing engines, so the question of stopping to take 
water is of great importance. The new tender was designed 
after we had found from actual service what quantity of 
water would be required by a pushing engine to make the 
trip without stopping for water. 

“In designing the tender several points were considered. 

All patterns and wearing parts were made interchangeable 
with the present standard tender. In designing the truck it 
was necessary to depart from the standard to provide for the 
greater journal load. In doing this we adopted the M. C. B. 
5 x 9 inch axle, journal bearing, and wedge, as the possibility 
of their use in the near future under freight cars of large ca- 
pacity is extremely probable. 
'“There are some points about the tender which, though 
standard on this road, may be of interest to others. The 
feed pipe valve drains the tank entirely, and in cases where 
every inch of water in the tank is needed, this construction 
is desirable. The inlet of the valve is so located that a resi- 
due is left for the accumulation of any dirt or ashes that may 
get into the tank. This accumulation can be removed when- 
ever the engine is washed out by taking out the washout 
plug in the bottom of the valve chamber. 

“The manhole is unusually large to allow free access of the 
water crane, without making it necessary to stop exactly in 
line with it. This design of manhole was adopted several 
months previous to the publication of an article on the sub- 
ject in the “Railroad Gazette” of August 19th, 1898. 

“The use of steel plates on the outside of the front and 
rear end sills saves many broken draft castings, and will 
prolong the life of the sills themselves. There are no holes 
in the flanges of the channels, except at the extreme ends, thus 
preserving their entire available strength. 

“With fine coal, such as will be used on pushing engines, 
the tender apron saves its cost in a short time, by preventing 


the coal from working off the tender, when the tender has a 
full load.” 





TOPEKA SHOPS, ATCHISON, TOPEKA & SANTA FE 
RAILWAY. 








Editorial Correspondence. 


The chief buildings of the locomotive and car repair shops 
of the Atchison, Topeka & Santa Fe, at Topeka, are neither 
impressive nor modern, but the plant is an exceedingly busy 
one, and it is an excellent example of the good use of existing 
facilities. A generous policy is followed with regard to labor- 
saving conveniences. These appear very generally all over 
the works, and one who has not visited them for a couple of 
years will find much to be studied. When dies, formers and 
jigs are found distributed about a plant of this kind it is evi- 
dent that many minds are active in co-operative efforts to re- 
duce the cost of work and replace the labor of men by the 
use of machinery. This is exemplified by a very modest, but 
exceedingly business-like, corner of one of the machine shops, 
which is devoted to the production of labor-saving appliances... 
Four lathes and several benches are kept busy here in this 
way. 

Several machine tools recently added to the plant are espe- 
cially worth noting. The first is a double spindle Newton 
lathe, which will swing work 26 and 44 inches in diameter by 
7 feet in length. This is a convenient machine because of the 
wide range of work it will take, and it is powerful enough for 
heavy pieces on the upper centers, and yet is very handy for 
lighter work. It is a good tool for terminal points, where it 
is desirable to combine in a small shop a variety of capacities 
in a single lathe. Another good machine is a Richards’ open 
side planer, by Pedrick & Ayer, having a bed 24 feet long. 
A rotary shear in the boiler shop is found convenient in cut- 
ting circular holes. It will cut plate % inch thick. A new set 
of bending rolls, driven by an air engine, has been placed in 
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a new building near the large blacksmith shop. 
chine will bend sheets 12 feet wide and 1% inches thick. It 
was furnished by Wickes Brothers, Saginaw, Mich. A large 
No. 5 double bulldozer by Williams, White & Co. has been 


This ma- 


placed under the same roof with the bending rolls. The work 
for this machine is heated in a large oil furnace near by, and 
we found 150 truck arch bars of 1% by 4-inch iron being bent 
to shape in eight hours at the time of the visit. The waste 
heat from this furnace on its way to the chimney flue passes 
through an oven or box in which all of the case hardening 
work of the plant is done. Experiments are now being tried 
in the use of “scintilla,” a case hardening compound, furnished 
by Messrs. Paul, Martin & Co., of No. 101 Aldersgate St., Lon- 
don, England. The claims made for it are uniformity and 
rapidity of case hardening, and an experiment shows that 
a depth of 1-32 inch of hardening has been obtained in about 
five hours, while a depth of 3-32 inch has been secured in about 
12 hours. By ordinary methods, it had not been customary to 
get over 1-16 inch in from 12 to 14 hours. If further results 
are equally satisfactory it will be possible to do the case har- 
dening during the regular working hours of the shop instead 
of always requiring night work, which is the present practice. 
We are informed that this material has been used successfully 
on driving axles of the Great Western Railway of England, 
where a depth 16 inch is regularly obtained in 12 hours. 

A new arr t of oil furnace has been devised here, in 
which the fla arried entirely across the furnace and upon 
its return it comes against the iron to be heated, the spray 
being obtained by a blower blast. In one of the forge shop 
furnaces the stock for forging car center pins is heated at the 
rate of 100 pins per hour, the furnace taking nine at a time. 
These are made in a forging machine, located at the furnace, 
at the rate of a thousand per day. Oil furnaces are in general 
use about the shops, and also in the outlying building, where 
the brake work for cars and the bolt work is done. It has 
been found advantageous to provide an oil supply at each fur- 
nace in order to keep somewhat of a check upon the consump- 
tion. This is done by means of an elevated tank near each 
group of furnaces, and these are filled from the large supply 
tanks by aid of air pressure and a system of underground 
piping. 

The substitution of crushed steel abrasive for emery for the 
grinding in of valves and steam tight joints was found satis- 
factory. Two sizes of the abrasive known as Nos. 170 and 120 
are used, the former for brass and the latter for cast-iron. 
This abrasive does not crush or pulverize, and besides cutting 
quicker than emery, there is less waste. With a small rotary 
air motor running at 170 revolutions per minute, a steam joint 
is ground in 20 minutes. This material has replaced all but 
flour emery; it is so economical that an amount that may be 
held on a five-cent piece is sufficient for grinding a steam pipe 
joint. The material is known as diamond crushed steel abra- 
sive, and is furnished by the Pittsburg Crushed Steel Co., of 
Pittsburg, Pa. 

The new car repair shop, which is about 200 by 800 feet in 
size, is an excellent investment, and the work that was for- 
merly done out of doors is now done under this roof for pro- 
tection of the men against the weather. The repair work goes 
on steadily the year round, and itgs believed that the building 
more than pays for itself in a yea® One track in this building 
is devoted to new work. About 500 cars were built last year, 
and about that number will be built this year. It is the policy 
of this company to build a new car to replace every one de- 
stroyed. This large building is well supplied with connections 
for air piping, for various portable tools and for the air jacks 
with which the cars are raised and lowered. Air connections 
are provided at every alternate line of posts. Two men raise 
and lower all cars, as well as remove and replacé their trucks. 
Two other men handle the pneumatic tools for boring holes. 
The circular saws driven by compressed air in this shop are 
very convenient; there are several small portable saw tables 
driven by 5-inch single cylinder air motors, and an emery 
















wheel for sharpening chisels and similar tools is driven in the 
same way. A very ingenious device is a circular saw combined 
with a motor, mounted in a frame, for the purpose of cutting 
off the ends of the roof boards in place. This is pushed along 
the edge of the roof like a lawn mower, and it cuts very 
rapidly. The shop is provided with cross tracks, and instead 
of turn-tables a large number of air jacks are provided, tue 
plungers of which come up under the small push cars loaded 
with material, and by taking a bearing on a casting under the 
center of the car it may be raised so that the wheels will clear 
the track, whereupon the jack becomes a turn-table. 

A great deal of attention is now being paid to standardizing 
the storehouse stock, with a view of reducing the amount of 
material carried. A complete catalogue of all the material 
used about locomotives and cars is being made, and the idea 
is to reduce the number of sizes to the minimum. This applies 
to all kinds of stock, and by distributing copies of the cata- 
logue the ordering of odd and unusual sizes is to be prevented. 
This is a large undertaking and is being carried out by Mr. 
Hancock, with the assistance of an apprentice. In the store- 
house the variety of malleable iron fittings for locomotives at 
once attracted attention. A large number of parts usually 
made in brass or wrought iron are found to be equally satis- 
factory in malleable iron, and the smoothness and accuracy of 
the castings is remarkable. Among these are handles for 
globe and other valves, with the spindle holes cored so nicely 
as to avoid all necessity for machine finishing. Oil cups, re- 
verse lever latches, brake wheels and other parts are very suc- 
cessfully cast in malleable iron. The castings seen were made 
by the Dayton Malleable Iron Co., and when such malleables 
are available there is no reason for continuing the use of 
brass. 

The use of pneumatic tools in these shops is extending, and 
the present capacity of the compressing plant, which is 1,200 
cubic feet of free air per minute, is barely sufficient for the 
requirements. The large Rand compressor furnishes 1,700 
cubic feet, and a 14 by 42-inch cylinder, which was connected 
in tandem arrangement to the machine shop engine in 1891, 
furnishes about 400 cubic feet per minute. The air piping 
system extends more than a mile from the compressors. Ata 
distance of a half mile away rails are cut and drilled by pneu- 
matic power. In the shops a number of 300-pound steam ham- 
mers are operated by air. It is said that they are quicker in 
movement and there is no trouble from condensation. In the 
boiler shop we found the last two of 12 new boilers built this 
year, and the riveting has practically all been done by air. Lo- 
comotive tanks, holding 5,000 gallons, are machine riveted 
throughout, except the upper connection at the back of the 
coal space. By the use of compressed air in the sand tower, 
sand is elevated and delivered to locomotives by the “hostlers,” 
saving about $3.75 per day. In one of the shops we found a 
frame for heading %-inch rivets by means of pneumatic ham- 
mers. The frame has a gap of 10 feet, and is made of two 
5-16-inch plates, braced with angle irons. Sand blast appar- 
atus is used in cleaning paint from tanks, and a 4,000 gallon 
tank is cleaned all over in four hours. The sand blast outfit 
is mounted on a two-wheeled hand wagon. The receptacle 
for sand is a large auxiliary reservoir, which is filled with sand 
twice for a tank. The weight of the apparatus empty is 443 


pounds, and the weight of the sand is 330 pounds. Air at from 
80 to 90 pounds pressure is used. 

While it is probably true that some of the operations effected 
by pneumatic power at these shops might be more economi- 
cally performed in most places by some other power, it is also 
true that the convenience and ease of distribution of com- 
pressed air are advantageous, and while small air motors may 
not be theoretica..y efficient, their extensive use is justified by 
the cheapness in cost of production of the power, coal only 
being used under the boilers at night and the major portion of 
the supply being obtained from burning refuse lumber crom 
the car department. 

We are indebted to the courtesy of Mr. John Player, Super- 
intendent of Machinery, and Mr. George A. Hancock, 





Superintendent of Machinery, for an instructive and enjoyavie — ! 


visit to these shops. 
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COPMPMUNICATIONS. 


SHORT SMOKE BOXES FOR LOCOMOTIVES. 


Editor “American Engineer’’: 

I notice the illustrated article upon “Short Smoke Boxes for 
Locomotives” appearing in “The American Engineer’ for De- 
cember. It is an interesting subject to any one who has had 
the experience of changes in various forms of smoke boxes 
which from time to time have appeared and had their day, and 
the remarks introducing the article, with its reference to the 
Master Mechanics’ Association Report for 1898, page 112, with 
extract therefrom, I consider fairly states the smoke-box situa- 
tion as it exists to-day. 

You refer particularly to Mr. J. Snowden Bell as deserving 
of credit for persistent presentation of his design and its suc- 
cessful use in a number of instances. My agreement with this 
view of the matter is the occasion of this letter, as I happened 
to be well informed as to his efforts in the past and aware of 
the success reached by his design of smoke box and front-end 
appliances used therein. He has pressed this plan for consid- 
eration from a time when the current set strongly in favor of 
long smokes boxes and their internal fixtures. The writer was 
not carried away with the first extension smoke box by J. H. 
Congdon (the original Jacob of this design), Superintendent of 
Machinery of the Great Western Railway—not enough, in fact, 
to try it—but he did profit by the hint given, and extended the 
smoke box in some engines then being built by several inches— 
I believe, four inches-—-from the very short boxes then used. 
Mr. Congdon did not obtain entirely satisfactory results with 
his design, and abandoned its use when leaving the Great West- 
ern to become Superintendent of Motive Power of the Union 
Pacific, and the long front, with here and there a spasmodic 
attempt by others, for quite a time made no great headway. 
Smoke boxes generally, however, were made somewhat larger as 
a result of his experiment. 

Later on the extension front, as it was called, again made ap- 
pearance in connection with the straight open stacks, and in 
some instances also with improved internal appliances of smoke 
box, coupled with improved furnace arches resting upon water 
tube supports, and with arch brick perforated with holes for the 
consumption of gases. The success due largely to these helped 
the introduction of long smoke boxes and open stacks generally. 

In his contention for short boxes Mr. Bell has not antagonized 
any of these where they are in use, but persisted in the short- 
ening up of the long boxes and the use therein of his design 
or arrangement of nettings, plates, lifting pipes, height of ex- 
haust nozzle, etc., for success. 

The plan shown in Fig 4, on page 393 of your December, 1898, 
issue, of the Baltimore & Ohio design, has met very nearly 
my idea of what this arrangement ought to be. I notice, how- 
ever, in the experience had with Fig. 6 plan, Wisconsin Central 
Railway, there is complete success in free steaming, and; even 
when observed at night from the locomotive, a freedom. from 
spark emission of dangerous nature. 

When coal is fed to the furnace in proper quantity at a time, 
and of a proper size, good results will usually follow the use 
of ordinary devices in the prevention of smoke and spark emis- 
sion. I was at one time so impressed with this—when in charge 
of locomotives of a Western railroad—that I appointed one of 
the best firemen as foreman fireman and instructed him in his 
duties, and the engineers and firemen were to observe his in- 
struction to them. In addition, Sinclair’s book on “Combustion 
of Coal” was supplied to them, and, altogether, it was found to 
be a satisfactory experiment. Ordinarily, however, the calm- 


ness or indifference of fuel users must be guarded against, and 
it is my oon. based upon experience, and wide observation 
that the Bell design of short smoke box, taken complete in its 
details, will come as near doing this as is desired, with the 
straight open stack. 

You have drawn upon the experience of Mr. J. H. McConnell, 
Superintendent of Motive Power of the Union Pacific Railway, 
as related to the 1898 Convention of Master Mechanics’ Asso- 
ciation, to illustrate your position as stated, and there is no 
doubt of correctness in this instance. It would, however, be 
interesting if Mr. McConnell should make a good service test 
of the Bell design of smoke box in connection with the diamond 
stack which he is now using on engines, with the view of elim- 
inating all sparks in the use of the Wyoming ligni<e coal. 

GEO. W. CUSHING, 
308 Western Union Bldg., Chicago, Ill., Dec, 12, 1898, 





BROOKS CONSOLIDATION LOCOMOTIVE. 





Oregon Railroad & Navigation Company. 





In November of last year the Brooks Locomotive Works 
built three consolidation lcoomotives for the Oregon Railroad 
& Navigation Company. 

These engines weigh 136,200 lbs. on drivers and the weight of | 
the engine in working order is 154,000 lbs., the total of engine 
and tender being 252,000 lbs. They have 19 and 30 inch cylin- 
ders, 10 inch piston valves and the Player patent Belpaire boil- 
er, with supplemental steam dome. The boiler is 64 inches in 
diameter and has a total heating surface of 2,162 square feet 
with a firebox 114 by 42 inches, giving 32.4 square feet of grate 
area. The firebox is above the frames. 

There are several features in the design of the details that 
are unusual and some are new. The frames are narrowed 
down at the cylinders, where they take the form of slabs. The 
spring rigging is “over-hung,” with the equalizers between the 
upper and lower bars of the frames, and links are used be- 
tween the ends of the springs and the equalizers. The first 
pair of driving wheels are equalized across the en- 
gine by a spring with 6 by % inch leaves, and by 
this spring they are equalized with the pony truck. 
The crosshead is “H” form, and very light for an 
engine of this weight. The piston rods, also the valve 
stems, are extended. The driving wheels have cast steel cen- 
ters and all of the tires are flanged. The link lifters are com- 
bined in a single arm of cast steel placed at the center of the 
width of the engine, and each link has a suspension bar from 
the lifter arm. This arm projects through the guide yoke and 
is seen in the photograph. The reach rod is also a departure 
from common practice, being a 2 inch extra strong pipe with 
ends welded in. The cab is of sheet metal and its floor is 
flush with the deck and the running boards. Among the de- 
tails of the running gear we notice that the main crank pins 
are enlarged in the wheel fits. They have a diameter of 7 


inches at the inside rod bearing and 7% inches in the wheel. 
This is commendable, and it might be well applied to all the 
pins. With the exception of the main pins the crank pins are 
hollow. The following table gives the chief dimensions of the 
engine: 
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Smoke Box. 

Smoke box, Giamoeter owtMae ae oi ciess vedcinccccocdccecetcodscctac 67 in. 

- ** length from flue sheet............ Re BAY avidkctcsbesan 60 in. 


the shops, the intention being to begin at the mill where steel 
plates come out of the rolls and put out the finished cars at the 
other end. All the shop machinery will be run by electricity, 
and it is needless to say that every known device to economize 
at every point will be adopted. Rolled shapes will be used, as 
these have proved stiffer than the pressed shapes employed in 


steel cars. It is stated that the Carnegie Steel Company, 
Limited, can roll shapes on the mills as redesigned as cheap as 
the straight plates. The capacity of the plant will be 40 cars per 


day. The enterprise is in no wise antagonistic to the Schoen 
Pressed Steel Company; on the contrary, the two concerns will 
work in harmony. It is believed that no one concern can pos- 
sibly meet the coming demand for steel cars and it is regarded 
as doubtful whether the two plants can do so. We understand 
that it is the policy to concentrate the steel car business in 
Pittsburgh, if possible.” 














Brooks Consolidation Locomotive—Oregon Railroad & Navigation Company. 
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23 wr CUES acd knbs ces demeanebneucns uta cteddouseecdabaeueen 19 ft. 6 in. 
WOE. <C> Sk pdh Giada edsetemddkig ehh laddéns deavakcaniaaeinn 9 ft. 10 in 
Height *“ ‘“ NOt: IMCHATING COMER i iscsi dvcccccvcccccecencwe seneed 46 in, 
Type of draw Zear......ccccccccccceces Behet nek iene te' in Standard M. C. B. 

Special Equipment. 

SAME THOR WalICAlOR Wo iis ick inka cdkckdnvvcccdecasacdcaceuts Nathan No. 9 
Safety valves Adee ves dace haghacevaudulbeesehedcacasuseens Kunkle 
BUIBROOON y's évctscccvect ....Monitor Simple No. 8 and No. 9 
PURO = ia oc sdcd cede de dase ulobebaek diiebeheveeewste uavaud Veseswcsndé French 








THE CARNEGIE STEEL COMPANY TO BUILD CARS. 





There are good reasons for believing that the Carnegie Steel 
Company will undertake the building of steel cars and that a 
large plant will be erected near Homestead, Pittsburgh, for this 
purpose. The “Iron Age” says: 

“After testing the experimental cars for about two years the 
management have become so thoroughly satisfied of their su- 
perority over wooden cars that it was resolved to erect very 
large steel car building shops, including a new plate mill, wheel 
foundry and axle plant, so that every part of the car can be 
finished by continuous progress out of the raw material pro- 
duced by the Carnegie Steel Company. The property just pur- 
chased is 4,000 feet long and at least 1,500 feet will be used for 





DR. C. B. DUDLEY AT PURDUE, 





The first lecture of the Purdue Railway Course for the sea- 
son of 1898-9 was given on Nov. 29 by Dr. Charles B, Dudley, 
Chief Chemist of the Pennsylvania Railroad. Dr. Dudley’s sub- 
ject was “The Relation of Chemistry to the Railroad.” The 
speaker first gave some interesting figures on the amounts of 
money spent by the railroads for various materials, which 
very forcibly illustrated the immense importance of the de- 
partments of chemical and physical testing and inspection. He 
said that the purchasing agent of the Pennsylvania Railroad 
spends from $17,000,000 to $20,000,000 a year, and of that amount 
about $5,000 goes for rubber bands, $7,000 for lead pencils, $1,000 
for pins, $5,000 for ink, $2,000 for toilet soap, $1,000,000 for lum- 
ber, $60,000 for hose, and called attention to the very inter- 
esting fact that it costs nearly as much for stationery with 
which to carry on the business of the road as it does for iron. 
The duties and responsibilities of the inspector were then de- 
scribed and his work illustrated by reference to numerous ac- 
tual cases. 

‘Dr. Dudley took up the subject of specifications, and showed 
how they are built up and the methods of obtaining the infor- 
mation from which they are compiled. As an illustration he 
gave in detail the Pennsylvania Railroad specification for car 
axles. These specifications contain not only -information for 
the guidance of the manufacturer, but for the purchasing 
agent, inspector and tester as well. 

He showed that it was the duty of the chemist not only to 
write specifications and test materials, but to investigate 
special problems on a great variety of subjects, and related 
many instances from his own broad experience which showed 
the wide range of information and ingenious application of 
new methods which have been called into play in the solu- 
tion of these various problems which have arisen from time 
10 time: The personality of the speaker and his wide experi- 
ence combined to make the address one of unusual interest 


and profit, 
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The substantial recognition which this paper is receiving in 
this and foreign countries is extremely gratifying to the man- 
agement and staff. A large number of prominent men have 
been added to our subscription lists during the past year, and 
many commendatory letters have been received from old sub- 
scribers, indorsing our efforts to publish a journal that meets 


their approval. Our purpose is to make each issue better than 
the previous one. 





The significance of the placing of orders for 20 locomotives 
for the Midland Railway in the United States is not yet clear, 
but the promise of very early delivery probably has some in- 
fluence. These will be built in lots of 10 each, by the Baldwin 
and the Schenectady works. The explanation offered for order- 
ing here is that the English works are crowded. 





The views of Sir W. H. White on engineering education, 
printed elsewhere in this issue, supported, as they are, by rare 


experience and opportunities for studying the effects of edu- 
cation, are commended to the consideration of young men con- 
templating engineering work, and of those who have to do 
with their guidance. The necessity for preparation for educa- 
tion appears to merit thought, and also the importance of the 
place, in the order of time, given to practical experience. 





In his article on the design of parallel or “side” rods in this 
issue, Mr. F. J. Cole gives a valuable table of moments of in- 
ertia of different sections of rods varying from 3 to 6 in. deep. 
These are original with Mr. Cole and were worked out specially 
for this article. We desire to direct special attention to Mr. 
Cole’s tables and diagrams presented in earlier articles. They 
afford means for saving a great deal of labor by designers and 
others who are examining or improving their practice. The. 
operating officers of the future will demand locomotives that 
will not break down. Failures of locomotives on the road are 
now generally followed up closely and a great deal of attention 
is given to the details of design in order to make each part 
strong enough. Those who are following up these matters, as 
well as the designers of new equipment, find Mr. Cole’s articles 
helpful and suggestive. 





Not the least important principle that Mr. Cole brings out 
is the necessity for sizes of parts that will keep the fiber 
stresses within safe limits. It has been said that time spent 
upon designing details of locomotives was wasted, because if 
the bearing areas are sufficient to prevent heating the 
strength is sure to be ample. This has been true in the 
past, and it may even now apply to light engines, but it does 
not hold good in the heavy engines of present practice. It 
is evident that locomotives are continually becoming more 
difficult to design as the requirements become more and more 
exacting, and the thorough methods of most foreign locomo- 
tive men in looking after details may well be copied here. 
This suggestion is supported by the table of fiber stresses in 
crank pins and driving axles, derived from foreign locomotives 
given by Mr. Pomeroy in this issue. It is clear that compara- 
tively low-fiber stresses in these parts are more general in 
the engines given in this record than will be found in those 
of this country. The relative number of failures representing 
the different conditions is not known, and while it may be said 
that locomotive parts are subjected to so many stresses that 
are not subject to measurement or calculation as to upset all 
computation, there is every reason for providing for all of the 


known factors and leaving good judgment to attend to the 
unknown. 





The present tendency is to relieve enginemen of all care 
of the machinery, and soon they will do little except to run the 
engines. Formerly they were required to attend to many ad- 
justments and were held responsible for “their own engines” 
as regards many minor repairs; they were also required to 
report defects that they could not fix, and this they were much 
better able to do before the days of pooling. If engines are to 
be kept in condition for their best service something will 
need to be done to enable enginemen to report intelligently 
upon necessary repairs and adjustments. When they did 
more work upon the engines they knew better when that work 
was necessary. On one extensive road this tendency is offset 
by the traveling engineers, who spend a great deal of time in 
instructing the younger men as to the proper working of the 
engine, as well as in reporting defects, and the results are 
gratifying. Every improvement that will reduce the amount 
of running repairs, and especially those that will prevent 
breakdowns, mean cheaper operation for the same reason that 
pooling does. Moreover, a locomotive large enough to cost 
$15,000 must be kept at work or it represents no saving over 
lighter and less costly ones. 
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That there is something to be gained from heating feed 
water by steam after it has done its work in the cylinder is 
generally admitted, and it is easy to see that much of the heat 
ordinarily thrown away in the exhaust may be saved by pass- 
ing it into the feed water. It is generally considered that the 
saving may be easily calculated and that it is represented by 


the heat units actually gained by the feed water. This differ- 
ence of temperature is only a part of the gain, because by heat- 
ing the feed water the entire contents of the boiler are in a more 
favorable condition as to its heat-absorbing ability. A boiler 
seems to work more economically when it is not required to 
heat as well as evaporate water. Feed water heating is as 
old as the steam engine and was used by Watt. It has always 
been considered desirable and is more properly appreciated 
now than ever before. Two articles in this issue furnish rea- 
sons for looking into the subject carefully. 





An idea which has much to recommend it is being worked 
out on the Atchison, Topeka & Santa Fe in holding the division 
superintendents responsible for the conduct of business on 
their divisions or districts. They are required to follow up the 
work of other departments in their territory and are practically 
general managers of the portions of the road under their 
charge. An excellent result of this plan is that all subordinate 
officers are brought to see the relations of one department to 
another in a way which is likely to broaden their ideas and en- 
able them to contribtite their part of the operation of the road 
intelligenfly with a view of the important ultimate object of 
increasing net earnings. This has a tendency to prevent any 
one department from considering that it has any interests of 
its own aside from the general good of the whole. It may be 
said that division superintendents cannot be expected to un- 
derstand the use of fuel and other similar details and that 
they should not be held responsible for them. Here is the nub 
of the whole idea. The best use of fuel can be obtained only 
through the co-operation of the operating officers. The same 
principle applies in other matters, and if this theory is carried 
out the division superintendent will be a very important offi- 
cer and not merely a good train master or dispatcher. 





The difference between the operation of the Diesel motor and 
the Otto gas engine does not appear to be generally under- 
stood, if we are to judge by remarks recently heard in a con- 
versation on internal combustion engines. The first stroke of 
the Otto gas engine draws a mixture of air and gas into the 
cylinder, the second stroke compresses it, at the beginning of 
the third stroke it is exploded, and during the third stroke the 
piston is driven forward as a result of the explosion, while 
the fourth stroke expels the burned gases from the cylinder. 
The operation of the Diesel motor is entirely different. The 
first stroke draws air into the cylinder, the second compresses 
it to about 600 lbs. per square inch, at the commencement of 
the third stroke oil is forced into the cylinder against the high 
pressure by means of a small auxiliary pump driven by the en- 
gine and is immediately exploded by the heat generated by 
the compression, the piston is driven through the third stroke 
by the force caused by the burning oil, and the product of 
combustion is expelled during the fourth stroke. The air com- 
pressed by the pump referred to is also used in starting the 
engine, and this gives the Diesel motor an advantage over 
others by being always ready to start. The advantages of this 
motor have been summed up as follows: Simplicity, specially 
as regards regulation, automatic ignition of the gas without 
requiring any mechanism for this purpose, regularity of oper- 
ation under varying loads, good design of oil injecting device, 
whereby the oil is completely consumed, extreme cleanliness, 
and the ability to start instantly at any time. The consump- 
tion of petroleum, according to Professor Schroter, given in a 
paper last year before the Institution of Civil Engineers (Eng- 
land), is 0.524 pound per brake horse-power and 0.396 pound 
per indicated horse-power per hour, 





The superiority of steam boiler construction in England, 
when compared with that of this country, is commented upon 
by the “Mechanical Engineer’”’ of Manchester, England, in con- 
nection with the proposed standard specifications of the Amer- 
ican Boiler Manufacturers’ Association, the prevalence of 
punched holes or rivets being one of the features of our 
practice that is surprising. This critic is rather severe, but it 
must be admitted that there is justice in such remarks as the 
following: “Any engineer, however familiar with good English 
boiler work and methods of construction, must feel, on perus- 
ing the standard set forth by American makers, that it per- 
mits, and in a measure officially recognizes, methods and prac- 
tices which no first-rate maker on this side would care to de- 
fend.” Notable exceptions may be quoted, but the association is 
on record as to what must be considered common practice in 
this country. The type of boiler has much to do with the degree 
of care required to make it tight and safe, and the rather 
general use of large and thick shells in England demands 
more careful work than our smaller and thinner ones, but 


‘this is merely a defense and not a justification. Greater care 


in boiler making will pay for the additional cost, and if sta- 
tionary practice is brought up to the high standard of loco- 
motive work in this country our contemporary will have rea- 
son to commend rather than criticise. Well-supported opin- 
ions of this kind cannot but improve our boiler making. 








NECESSARY IMPROVEMENTS IN CAR CONSTRUCTION. 





In an admirable paper recently read before the Western 
Railway Club, Mr. F. M. Whyte, Mechanical Engineer, Chi- 
cago & Northwestern Railway, showed a number of possible 
improvements in the under-framing of car bodies which should 
have the attention of car builders. Mr. Whyte assumes that 
the bolsters should be stiff enough to carry the whole load on 
the center plates without deflecting enough to bring the side 
bearings together. He remarks upon the efforts, some of which 
have failed, to get sufficient strength without exceeding proper 
limits of weight, and makes the following proposition: That 
the present general practice of framing cars may be changed 
so as to distribute the load to the bolsters, and particularly 
to the body bolsters, in a way that will be more favorable to 
the bolsters. 

The difficulties presented by the truck.bolster are not as 
great as with the body bolster, because the former is not re- 
stricted within such narrow limits of depth as the latter, and it 
is also-much shorter. The two must be considered together, 
however, and the author of the paper remarks upon the prac- 
tice of using substantial truck bolsters under very weak body 
bolsters, and says that cars at present are generally weakest 
at the body bolsters. There would be no difficulty if the load 
could be transmitted to the bolsters directly over the center 
plates, and the author shows how the usual arrangement of 
sills, needle beams and truss rods may be changed to transmit 
the loads more favorably. 

The stresses from the side sills are most unfavorable, and 
those from the center sills are most favorable, therefore the 
center sills should be made to transmit as much and the side’ 
sills as little as possible. The intermediate sills are a part of 
the floor, and their location does not affect the proportion di- 
vided between the side and the center sills, which is the im- 
portant factor. The location of the truss rods does affect this, 
however, and he suggests placing them upon each side of and 
close to the intermediate sills. It is obvious without calcula- 
tion that this arrangement will bring the heavy stresses 
nearer the center plate than the usual plan with two of the 
truss rods at the inside faces of the side sills. Mr. Whyte then 
suggests that if the center sills rest upon the needle beams it 
is possible that some of the load that ought to be carried by 
the center sills directly to the center of the bolster may be 
transmitted through the needle beams to the truss rods and 
to the bolster at a considerable distance from the center, 
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which is, of course, objectionable. If the center sills are not 
allowed to touch the needle beams, and if the latter members 
receive the loads from the side and intermediate sills only, the 
bolsters must be more favorably loaded, especially if the out- 
side truss rods are brought inside of the intermediate sills. 
Another and better method is to “locate a truss rod either 
inside or just outside of each center sill and another truss 
rod at the inside of each intermediate sill, or even closer to 
the center of the bolster.” This necessitates stiffening the 
needle beams to prevent them from bending between the side 
sills and the outer truss rods. 

That the form of the upper framing has to do with the 
failure of bolsters has not escaped notice in the paper, and it 
is shown that the diagonal bracing of the ends of the car 
should be inclined at such an angle that it will carry the 
thrust to the center sills instead of to the side sill. If the 
braces are used in the customary way, tension rods may be 
put in parallel to the braces, and they will transmit some of 
the load from the side sills to the end plates, and through the 
end posts to the center and intermediate sills. 

The desirability of always carrying the load upon the center 
plate instead of purposely allowing the side bearings to run 
in contact and provide friction reducing side bearings is de- 
batable, but Mr. Whyte has contributed very valuable and 
logical suggestions that should be considered, whether side 
bearings are purposely allowed to come into contact or not. 
A stiff bolster, carrying the load upon the center plate, seems 
to have the greatest number of advantages, and Mr. Whyte’s 
* plan will be useful to get the strength without too great 
weight. We have shown the importance of improved side bear- 
ings, and it is evident that they must often come into contact. 
This and the increasing weight of the cars, are reasons why 
some friction reducing form should be used. 

It seems necessary to remark that center plates are now 
very heavily loaded, and that they must be made larger or 
relieved in some way from the heavy pressures now used. This 
has had very little attention, and it is more important with 
every increase in the capacity of cars. 








NOTES. 





The plans for the four new monitors for the U. S. Navy have 
been changed, and as adopted by the Board of Construction 
they will have single turrets, each containing two 12-inch guns, 
but the length of the ships is to be increased 27 feet, which 
allows 200 tons more coal to be carried. The sum of $103,145 
has been agreed upon by the contractors as compensation for 
the additional requirements above the prices already estab- 
lished. 





A convenient valve for pneumatic track sanders, devised by 
Mr. Theo. H. Curtis, of the Nickel Plate, is described in a re- 
cent issue of the “Railway Master Mechanic.” It is mounted 
upon the top of the Westinghouse engineer’s brake valve and 
the advantage it offers is that of convenience in application of 
the sand, either simultaneously with or independent of the air 
brake. The pneumatic sander has two valves, one for ordinary 
use and the other for emergency applications of the brakes. 





The preparation of waste for lubricating the journal boxes 
of freight cars has received careful attention by many master 
car builders. Mr. J. J. Hennessey, of the Chicago, Milwaukee 
& St. Paul, has fitted up an old box car body at West Milwaukee 
with oil tanks and soaking racks, using no free oil in the journal 
boxes. The waste is soaked in a tank of oil for 36 hours. The 
surplus oil is then drained out upon sloping racks for four or 
five hours and the oil is used over again for more waste. The 
waste becomes thoroughly soaked in the oil and the result is 
better lubrication, fewer hot boxes and a great saving of oil. 
The amount of oil used for cars that are repaired and those 
built at these shops in one-fifth of that formerly required 
when the oil was poured into the journal boxes. The old car 
is heated by steam to a temperature of 70 degrees. 





An 8-inch Gatling one-piece cast steel gun was tested at 
Sandy Hook Dec. 15, and the results are reported to be satis- 
factory. Dr. Gatling expects this gun to be made at about one- 
half the cost, and in much less time than the built up guns 
now used. The steel is given a whirling motion in pouring, for 
the purpose of carrying impurities toward the center, from 
which they may be afterward removed by boring. The casting is 
made with a large sink head to give a compression to the ma- 
terial, and the inside is cooled first in order to give an initial 
tension to the outside portions. The reports of the trial 
show that the gun withstood a pressure of 37,000 pounds per 
square inch. 





Signaling systems on railroads in which the colors of lights 
permit of mistaking crossing gate or other lights for fixed 
signals are not uncommon, in spite of the fact that the dangers 
are known. The expense and bother of changing a system of 
lights is sufficient excuse for continuing their use until some 
accident occurs. Green has been selected as the safest signal 
for “all clear” indications, and yet many roads stick to white 
lights. The Whittenton Junction accident on the New York, 
New Haven & Hartford, which resulted from an engineer’s 
mistake in taking a white gate light for a clear signal from a 
semaphore, has led to a decision to change to green for “all 
clear” on that road. 





The shells used by the United States Navy, the guns for 
firing them and the powder charges for each are given in the 
following table, for which we are indebted to “Engineering 
News”: 





Total 
hells. Guns. \cost of 
K Diam. Wt. Leth. Chge. “wt. th. Chge. firing 
Designation— Inches. Lbs. Inches. ‘_ Tons. eet. Lbs. once. 
MRS gence sic sar 1% 1 356 100 lbs. 5 _- 
re 1% 3 6% 300" 500 lbs. 7 _ — 
RS Ren 23-16 6 854 ose 3 920 lbs. 9 — 5.70 
SMR bs dvkce awku ses 338 12% 1% tons 14 14 -- 
PRES 5 50 486616% 3% tons 17 30 33.00 
WER cicwecswaveder 6 100 20% mn 6tons 21 50 40.00 
BR cc scedhaseske 8 250 22% lt tons 29 115 65.00 
ee 10 500 36 30 2 tons 31 240 = 
BR. Sivccssuones 12 850 36 40 45tons 37 425 % 
EM 6 gasscnivsine 13 1,100 42 60 60tons 40 550 296.00 





*G 


ns. 
: dun 13-in. armor piercing projectiles the total cost of firing 
s -00. 





Comparative costs of the three principal systems of street 
car operation are given by the “Railroad Gazette” from the 
report of the Metropolitan Street Railway of New York for 
the year ending June 30, 1898. The car miles were: Cable, 
11,991,000; electric, 7,110,000; horse 15,995,000. 
oy Electric. Horse. 

$0.33 $0. 


MaIntenGHOS: OF WET 6 cc.cck vecicccegedecsccsiaxecs 54 72 
Maintenance of emulsanend sie tke eeebabs exe ub aes 0.94 0.83 0.39 
SNE 2 uc ckibus¥ea vice VeicdeeuUseseses cdcbesacacasaees 2.02 1.70 6.40 
POR ODT ORI ONE isk 6s Se ccdavecvoseteccieseosicber 1.78 6.15 8.49 
GE ORION 6 oo cnc cit wodovevsedccncevevimesas 2.07 122 - 187 

Ne ications ieeskew es be6Gekoes bows betisaein $16.35 $10.28 $17.87 


If the cable car miles had been run at the cost of the electric 
working, the saving would have been $745,840 in the year, or 4 
per cent. on $18,646,000. If the horse-car miles had been run 
by electricity at the cost as given in the table, the saving 
would have been $1,220,000, or 4 per cent on $30,500,000. This 
is the best commentary we have seen upon the advantages of 
electric traction. 





Since the discussion of the subject of broken stay bolts 
before the Master Mechanics’ Association in 1897, the stay 
bolts of locomotive boilers have come in for more attention 
than formerly. It will be remembered that Mr. T. A. Lawes 
at that time showed conclusively that partially broken bolts 
could not be detected by the hammer test; in one case where 
three inspectors in turn examined a firebox and found four 
broken stay bolts the drilling test disclosed 46 others par- 
tially broken. The best practice now is to drill the ends of all 
stay bolts or use hollow stays, but too much reliance should 
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not be placed upon this means for automatically detecting 
broken bolts; these holes must be cleaned at frequent inter- 
vals or they are useless. Our attention was called to this 
fact a few days ago by a Superintendent of Motive Power, who 
had found in cutting out a firebox between 150 and 200 stay 
bolts wholly and partially broken, and, although these had 
telltale holes in the ends, none had shown any signs of leak- 
age.—“Railroad Gazette.” 








FIBER STRESS, DRIVING AXLES AND CRANK PINS, 
FOREIGN PRACTICE. 





By L. R. Pomeroy. 





A careful study and analysis of American practice as re- 
gards the dimensions of crank pins and driving axles, from 
the standpoint of fiber stress, has led the writer to examine 
foreign practice, with a view of ascertaining how their meth- 
ods compare with ours. Research in both cases has been con- 
fined to designs where the power of the piston is delivered on 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
NINETEENTH ANNUAL MBETING. 





The annual meeting of this society was opened in New York 
Nov. 29, President C. W. Hunt in the chair, the first ses- 
sion being devoted to the address of the President. This was a 
tribute to the engineer, and gave a broad view of his duties, re- 
sponsibilities and pleasures. At the next session the routine 
business was disposed of. The committee to confer with the 
Master Mechanics’ and Master Car Builders’ Associations on the 
subject of standard pipe unions, had been obliged to ask for 
more time. The council had considered a change in the require- 
ments for admission of members on account of the existing rule 
which gives the veto power to a small and diminishing propor- 
tion of the membership. It had also appointed a committee to 
report on the standardization of methods of testing steam en- 
gines. The fireproofing tests had been discontinued by the 
committee having it in hand, because of lack of funds. 

A communication was read from the Institution of Civil En- 
gineers, England, offering the courtesies of the house of the Institu- 
tion to the members of the American Society who may visit the 
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| 5 Distance 
i Ss from 
Type Boil 9 a p/h. h Center | Fiber 
R.R oO Cyl. fo ; : Line | Stress 
me sure. Main Crank Pin. WU Main Driving axle. \TRT ough ake) 
Center of 
f | Dj|L{d/j] 1 |FiberStress. A} B | C|] D| E| F|{ G |Journal. 
{ Atlantic INS. LBS, |[INS,|INS,/LNS,|INS,|INS, INS,| INS. [INS |UNS,|INS,|INS.|\ NB, INS. 
1 Great Northern, England........... 4-coupled (19x24 175 17 |6 |8 |5 [5 12,900 7419 914 8 1 15,200 
2 N.S. Wales (Beyer, Peacock & Co.) |8-coupled. |21x26 160 \6% |6446 |534 6 17,900 64% |10%4 9 |84 |7 21,300 
3 Mexican Ry. (Neilson & Co.).... .... ees 18}6x26 175 |6 |5% [416 [5 iis 19,000 (64 | 9 834 |8 7% 17 19,000 
S355. Pi GELS gf 18x26 165 1614 |6 1594 5 4 15,300 |6ig|9 | 34199 Is 1 14,500 
5 Mercy 8. R. (Kitson & Co.)......2.2. 6 « 1914x26 150 5% |dg |4e |5 18,700 |6ig |10%4| 19 - |7h6 I7%4- 1 22'000 
6 North London (J.C. Park) ......... 6 « 17x24 160 |5i¢ 515 454 [4 20,00) 64 | 8 gs |7i4 |7 I; 18,000 
7 Sou. of Italy (Neilson & Co.) ... ..../6 “ 2074x26 147 (6.69/5.9 |4 [4.8 [5 16,300 8.61|7 48/7.48 19 25,800 
8 Highland Ry. (Sharp, Stewart & Co.)/é “‘ 20x26 170 7 9 {8 18 21,000 
9 Indian State Ry. (Neilson & Co.) ..../8 “ 20x26 180 |614 |64% [534 |5%% [5 17,000 613 |10 9 |8%4 |8 22, 
10 Gt. Northern (P. Stirling) __..... 1 pr. drivers|18x28 160 744 | 8 341914 814 814 19% 
11 Soudan Mil. Ry. (Neilson & Co.)....../8-coupled [17x23 160 744 |7 16% 1 19,700 
12 Cape Gov. Ry.)Diibbs & Co.).......... SB. 7x26 160 75/4 — |4.25)5 22,000 7.5/7 (6.5 17 20,700 
13 Grand Central «Belgium)............ _ Seay 18.9x23.6 142 1 /4.3 (5.1 j5.1 20,000 9.45 6.69 18.9 27,700 
14 Northern (France) ... .........0.....-/4 “ 16.5x23.6 142 6.69) 9 4410.78 6.69 16.3 18,3¢0 
{ 18.1) x 180 7.08} 9.44 7.48|7.08]7.08 18.1 26,000 
15 Prussian State(Compound)......... aoe 26.8 f 23.6 
16 Jura Simplon (Swiss)............s0e00: _ eee 16. 14x24.1 150 |5.3 |4.9 |3.34/3.9 |4.1 13,700 6.14] 6.49/0.98]7.08/6.4916.49 15.19 | 20,000 
1 ‘ib oan or ee ae Pee _ ies 17.7x25.59 150 |6.10)/6.10)3.74/3.93 4.32 9,700 6.89) 9.84 8.07|7.48/7 .08 18.1 000 
18 Central geek asus Se 19 .68x24.8 150 |6.69)5.50/4.30/4.50 5 28 19,000 6.69) 9.80 7.87|7 .87\7 .87 18.9 19,560 
19 -  * ebateseesadies Sh 17.7x23.6 150 |6.49|5.31/3.30/4 726.48} 15,800 6.41) 9 84) ~~ |7.08)7.08/7.08 18.5 ,900 
20 Union SR CT 6 at 17.7x25.59 150 |5.90/5.51/3.74/4.74 4.32 13,300 6.89) 9.84 8.07)7 .48)7 .08 18.1 18,000 
21 = OA -. - el heaehbe aera 8 ig _ 150 |5.90)5.51/3.93 a 16,700 5.90) 7.87 6.49)6.49)6. 37 16.29 000 
; x 
22 2S (Compound, Swiss).......... 6 Med 25.19 § 25.59} 170 |5.90/5.51/4.88)/4.70 5.90 20,000 7 32/10.2410.78)8.07|7.48)7 .08 19.50 21,600 
23 St. Gothard Ce ebine caieabes pee 20.47x24 180 |6.29|5.90/4 88|5 10 4.30 19,800 7.08) 9.44 8 .26|7 .87|7 .87 18.22 24,000 
ry aes OE TEE ie 20.4x24 149 |6.29|5.90]4.68|5.90 3.90] 15,600 7.08} 9.44' —_‘18.26/7.87/7.87 18.22 | 20,600 
25 Imperial Japanese.............0..05+ egies = 140 4 |436 |314 [334 18,000 (534 | 6% 614 |5%4 |5 1494 20,900 
4\ x 
26 Finland State Richmond Comp'na { an 25 } 20 170 5 hi, 46 |4 17,800 7% 532 |5% 1634 27,000 
27 Eastern (France)....... ..ccsccseess | Re 18.5x25.98 170 |6.5C|6.30|5 43/5.70 4 14,500 7.08) 9 05 8.66)7 .67 20. 23,500 
28 Northern ary nea awa Seahen ChOheeRe _ gaa 20.86x25.59 142 '6 89)6.69'4 21'5.785 5 11,800 7.28) 9.80)1.4 |8.19 7.87'7.67'9.84; 20.0 21,800 
the outside bearing of the pin, as is the case with moguls, 10- Paris Exposition in 1900. The finances of the society were 
wheelers and the so-called Atlantic types of locomotives. In shown to bein a satisfactory condition, the total receipts for the 


this case the question governing the design is one of fiber 
stress, and not the bearing surface. Because, if the dimensions 
are large enough to bring the fiber stress down to a safe min- 
imum, the bearings will be plenty large enough from the 
bearing standpoint, other things being equal. 

Such a comparison of foreign locomotives, however, is rather 
hard to get, for the reason that there are so few types of 
engines used abroad with outside cylinders, where the con- 
ditions are fairly comparable, and by dint of careful search- 
ing among the proceedings of foreign technical societies and 
the foreign technical press the writer succeeded in finding 28 
cases, which are represented in the annexed table. This table 
is also interesting from the fact that it shows incidentally 
the form of pins and driving axles. The conventional drawing 
of the driving axle illustrates the prevailing practice abroad of 
increasing the size of the wheel fit, and also the form of collar 
used inside of the driving box. It is also quite common to 
introduce a collar’on the opposite side of the box, which is 
fitted into a counterbore in the wheel fit. The method of 


calculating the fibre stress is according to the plan illustrated 
on page 211 of the June, 1898, issue of the “American Engi- 
neer,” 





year being $32,406.87, the disbursements $31,755.82, and the 
amount due the society $3,364.67. The first committee report 
was that on the testing of materials, and Mr. Henning stated 
that the society was now represented by membership in the In- 
ternational Association. 

The professional reports and papers are too long to be pre- 
sented in our pages, even in abstract, and as they may be had 
in printed form from the secretary for a small expense, we shall 
refer to them but briefly. 

Revision of the Code for Boiler Trials.—This is a very vo- 
luminous report, and the additions to the previous work consist 
in including the use of recent forms of calorimeters, and cov- 
ering the analysis of flue gases and stating the efficiency of the 
boiler. The report will be acted upon at the next meeting of the 
society. 


Strength of Wheel Rims.—Mr. A. K. Mansfield showed in 
this paper that instead of adding strength to a wheel the ribs 
that are often put along the edges of the rims are a source of 
weakness, A deep rib at the center of the wheel was preferred. 

Bursting of Small Cast Iron Flywheels, by C. H. Benjamin. 
—This paper recorded tests by the author on 17 small model 
wheels. Rim joints between the arms were considered serious 


defects and flywheels with solid rims, with the usual number of —__ 


arms and proportions commonly used by engine builders were 
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considered safe at a rim speed of 100 feet per second, providing 
good iron was used and cooling stresses avoided. The best of 
the discussion was by Mr. John Fritz, who stated that there was 
no defense for a burst flywheel. He referred very modestly to 
his experience, in which he had designed a large number of fly- 
whels and none of them had failed. He preferred a hollow rim 
and hollow arms, and did not believe in using.metal where it 
added weight without giving additional strength. The rim 
joints were made half way between the spokes and were held by 
links, the slots for which were compensated for by adding ma- 
terial to take the place of that displaced for the links. True 
running was important, and a wabbling wheel was a dangerous 
one. 

Improvements in Steam Boilers and Their Settings, by W. 
B. Le Van.—This was a description of.a horizontal fire tube 
boiler, especial care being taken to secure the proper admission 
of air and to utilize as much of the shell as possible in the form 
of heating surface. The discussion was almost savage, taking 
the ground that the ideas were old. One member thought that 
the author was courageous to champion the fire tube boiler at 
this late day. The author replied that because a thing was not 
new it was not necessarily bad. 

Use of Steam by Anthracite Mining Companies in Penn- 
sylvania, by R. V. Norris.—This is a record of wastefulness of 
steam that is remarkable and instructive. The author describes, 
by aid of indicator diagrams, the condition of the engines at 
these two mines, and relates that by such work as repairing the 
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steam piping and setting valves he was enabled to save enough 
steam to permit of shutting down twenty boilers at one of the 
plants and six boilers at the other. 

Valve Gear of the Willans Engine, by John Svenson.—This 
is a complete and valuable description of the Willans engine, 
including the central valve gear. The discussion brought out 
the fact that although the rotative speed of these engines is 
high, being from 300 to 500 revolutions per minute, the short 
stroke keeps the piston speed down to about 500 feet. 

Cooling Tower and Condenser Installation, by J. H. Vail.— 
This is a description of a cooling tower added by the author to 
an electric lighting plant in order to increase its capacity with- 
out adding to the boiler power. The plant had 27 boilers, 48 
inches in diameter, and 20 feet long, and by the addition of the 
condenser and cooling tower the power was increased by 1,000 
horse-power, and there was now steam to spare. 

Methods of Testing Indicators, by D. S. Jacobus.—The author 
directs attention to faulty methods of testing indicator springs, 
among which is the comparison with the mercury column, He 
illustrates apparatus for testing that will give the same lines 
in ascending as in descending pressures when the instrument is 
in proper condition. 

Variations of Belt Tensions with the Power, by W. S, Ald- 
rich.—The paper is a study of the experiments made some time 
ago by Messrs. Wm, Sellers & Co., and presented in a paper 
to the society by Mr. Wilfred Lewis. The results of the ex- 
periments are plotted in curves and a formula is devised to ac- 
cord with them, 

Calorific Power of Weathered Coals, by R. S. Hale and H. J. 
Williams.—This is a record of comparisons between samples of 
coals that had been exposed to the weather for eleven months 
and samples of the same coals that had been sealed up during 
_ ‘that time. The tests by the Williams bomb calorimeter showed 





Feed Water Heater—Northern Pacific Railway. 


that the coals lost about one-half of 1 per cent. of their calo- 
rific power in that time by weathering. 

Mechanical Plant of a Modern Office Building, by W. H. Bryan. 
—This is an interesting record of the design of the entire 
mechanical plant of a large retail store, and gives the au- 
thor’s figures and specifications for the work. It is a valuable 
record for those who have work of this character to do, and 
brought out considerable discussion. A great deal of data are 
given and the author’s methods are outlined. The variety of 
subjects arising in this problem is striking. 

Flow of Steam in Pipes, by R. C. Carpenter and E. C. Sickles. 
—This paper describes experiments carried out at Cornell Uni- 
versity, and from them formulas are worked out to fit several 
sizes of pipe. The discussion took the form of criticism of the 
work because the tests were too few to justify such formulas. 

The meeting was successful, and while the papers were, as a 
rule, not remarkable, the discussions were valuable. The next 
meeting will be held in May, 1899, at Washington, D. C. 





HEATING FEED WATER FOR LuCOMOTIVES. 








At a recent meeting of the Western Railway Club, Mr. E. M. 
Herr, formerly Superintendent of Motive Power of the North- 
ern Pacific, gave some interesting and valuable information 
in regard to the heating of feed water for locomotives by use 
of the exhaust steam from the air-brake pump. We show the 
construction of the tank heater referred to, and reproduce Mr. 
Herr’s statement, which is of special interest in connection 
with another article upon the general subject of feed-water 
heating in this issue. In the accompanying engraving the 
simplicity of the device is made clear. The only special fit- 
tings used being indicated at “A” and “B.” The former is 










a % by 1%4-inch clamp, and the latter is a flanged coupling. 
Mr. Herr’s remarks were as follows: 

“The last eighteen engines that we built for the Northern 
Pacific under my jurisdiction had pipes leading from the ex- 
haust side of the air pump through the tank, and in order to 
get rid of any possibility of oil giving trouble in the tank, the 
pipe did not deliver the steam into the tank; the water of 
condensation dropped upon the roadbed after passing through 
the coil of pipe in the tank. The arrangement of this pipe 
was as follows: It was brought up on the right-hand side, 
right next to the tank valve and vertically to the top of the 
inside of the tank. From this point it extended toward the 
back and downward in a gradual slope, and zigzag across the 
tank the width of one water leg until it finally passed through 
the tank near the back. As the water in the tank got lower, 
the heating surface exposed to it was continually reduced, and 
the amount of heat going into the water was correspondingly 
less; consequently, there was less liability that the water be 
heated to too high temperature. When the tank was full, of 
course the water came in contact with more heating surface 
and more heat was absorbed by it. If the engineer ever did get 
caught with water so hot he could not work the injector, it 
always occurred with the right-hand injector first, because the 
pipe went into the right side, entering near the feed valve | 
opening. In such a case he could always readily start the | 
left-hand injector, because in the left leg of the tank there 
is no heating pipe, and there is a considerable reservoir of cold 
water which could be used in an emergency, and would supply 
cold water enough to be used by the left injector until the 
next water station was reached. I was surprised to find that 
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there was very little difficulty of this kind on these pas- 
senger engines; there were sixteen of them hauling through 
passenger trains, doing pretty heavy service, and the engineers 
ran their exhaust in the tank continuously, very seldom hav- 
ing to divert it on account of the water getting too hot; that 
happening only in very hot weather. In the Fall and Spring, 
and, of course, throughout the Winter, there would be no 
occasion for them to change the exhaust from the tank. This 
is a very important factor in saving of fuel, as can be very 
clearly seem when one considers that, as I believe the authori- 
ties estimate for every 11° rise in the temperature of feed 
water there is a saving of about 1 per cent. of coal used in the 
generating of steam. This is a theoretical consideration, but 
I thought we could notice in the fuel consumption and in the 
steaming of the engine in bad weather a very undoubted and 
practical advantage. In practice the temperature was rarely 
raised above 90°, and 90° is about the limit at which an ordi- 
nary injector will handle water. I did a great deal of experi- 
menting with different makes of injectors to find out which 
would handle the hottest water. If, as seems to be the case, 
one can effect a saving of 1 per cent. of coal for each 11° in- 
crease in temperature of feed water by reason of using the 
exhaust steam, we certainly should get that injector which 
will handle feed water at the highest temperature possible, 
and obtain this economy. By experimenting, I found one in- 
jector that would handle feed water at a temperature of 124°.” 








LOCOMOTIVE DESIGN—THE WORKING STRENGTH OF 
MATERIALS. 





By F. J. Cole, Mechanical Engineer Rogers Locomotive 


Works. 





PARALLEL OR SIDE RODS. 

The consideration of what design is the most suitable for a 
part or member of a machine is often of as much importance 
as the material from which it is made. A notable instance of 
this may be cited in the case of the parallel or side rods coup- 
ling together the different pairs of driving wheels. 

Fifteen or twenty years ago rods of rectangular form were 
in general use; some were of uniform section and others 
deeper and thinner in the middle, tapering down to the normal 
size at the ends next the crank pins. The long rods of this 
style used on eight-wheel engines having two pairs of driving 














Fig. 1. 


Fig. 2. 


Fig. 3. 


Fig. 4. 


wheels and a four-wheel truck—commonly known as the 
“American type’—were continually breaking, the position of 
the fracture generally lying in the central portion of the rod. 
Imagine the rod divided into three equal parts, then the ma- 
jority of fractures would occur somewhere in the central part, 
towards the ends. Increasing the size of the rods decreased 
slightly the number of breakages. Making the center deeper 
and thinner was a much greater improvement, but was only 
a step in the right direction. 

The general opinion was that fractures were liable to occur 
whenever the pedestal wedges were improperly adjusted or 
when, from other causes, the engine got “out of tram,” as it 
is commonly called; that is, increasing or decreasing the dis- 
tance between the centers of the driving wheels until they 
measured or “trammed” more or less than the length between 
the centers of the crank pins. This would throw a great strain 
on the frames, rods and crank pins, as the engine passed 


over the centers, and might, under extreme conditions, run 
up the stress far beyond that produced by the steam pressure. 


Indeed, so general was the belief that the rods might break 
at any time, that it was customary to protect the engineman 
in the cab by lining the under side of the running board or 
floor with heavy iron plates, % inch or more in thickness, to 
“armor plate” it, so to speak, to resist the blows which the 
ends of the broken rod would shower upon it if the accident 
occurred when the engine was running at a high rate of speed. 
It was no unusual sight to see engines which were not so pro- 
tected with one side of the cab badly wrecked from a broken 
rod. The idea that it was possible to calculate accurately the 
strains to which a parallel rod was subjected was received at 
first with incredulity by the older class of railroad mechanical 
men. 

Even with the best form of rectangular section; that is, one 
deep and thin in the center of, say, 1% by. 6 inches, Fig. 1, the 
sectional area would be 9 square inches, with a weight of 30.6 

da? 
pounds per foot, and a section modulus of 





= 9. An I- 


section, 6 inches deep and 214 inches wide, Fig. 2, would have a 
sectional area of 6.5 square inches, a weight of 22.1 pounds per 
foot and a section modulus — 10.73. The advantage then of the 
I-section is apparent at a glance. Not longer than 10 or ll years 
ago* the fact gained wide acceptance that the centrifugal 
force caused by far the greatest stresses which the rod had to 
bear. After this the use of I-section rods, which had been 
slowly coming into use, increased very rapidly, and at the 
present time nearly all fast running engines requiring long 
rods, or those over 4 or 6 feet in length, are designed of I-sec- 
tion, having a minimum weight and a high section modulus. 
Rods of this description, suitably designed and made of good 
material, rarely break in service. The forces which produce 
stresses in the rods under discussion are: (a) The push and 
pull of the piston; (b) Any variation in the length of the 
rod from that of the distance between centers of the driving 
axles and the inequality of the crank pin angles; (c) The 
unequal adhesion of the driving wheels upon the rails, and 
(d) The centrifugal force, tending to bend the rod transverse- 
ly in the vertical plane of oscillation. The last, (d), causes, 
in certain types of engines by far the greatest stresses which 
the rods have to withstand, producing alternately tension and 
compression in the outer fibers of the metal, as the rod, sup- 
ported only at either end, is thrown upward and downward, 
reversing the stresses for every revolution of the wheel. 

Two general divisions of these forces may also be made— 
the stresses which may and those which cannot be calcu- 
lated. Those which may be calculated are the thrust of the 
piston and the centrifugal force, and those which cannot are 
the non-parallelism of the rods and the unequal adhesion of 
the driving wheels upon the rails. The stresses caused by the 
piston are compression and tension acting ir line, lengthwise 
of the rod and parallel, or coinciding, with its axis x x, Fig. 3. 

In an eight-wheel engine of the American type half the 
piston thrust is normally transmitted to the rear wheel 


D?* .7854 P 
through the parallel rod. The fiber stress will — 


2A 
in which: 


D = the diameter of the cylinder. 
= the boiler pressure. 
A = the sectional area of the rod. 
In a mogul and ten-wheel engine the fiber stress will — 
D* .7854 P 


3A 

D? .7854 P 
eee 
The centrifugal force gives rise to transverse stresses acting 

in a vertical plane perpendicular to the longitudinal axis of 

the rod, in a similar manner to a beam supported at both ends 

a Mg of the Locomotive Side Bar, J. B. Johnson, R 


And in a consolidation 
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and uniformly loaded along its entire length, as shown in 
Fig. 3. 

It.is a well established fact that if the known stresses are 
properly provided for and a suitable factor of safety intro- 
duced, that the increase caused by the unknown will not re- 
quire much attention in the design. The adjustment, however, 
should be carefully attended to in service. A few moments 
reflection will make this clear. The amount of metal required 
to provide a suitable section to resist the centrifugal force 
and the tension and compressive stresses will give a sectional 
area so large, comparatively, that the unknown and non-com- 
putable forces, which act directly along its length, divided by 
this area, will be so small, compared to those acting in a di- 
rection perpendicular to its length (whose maximum strain is 
only on the outer fiber) that its addition will not materially 
affect the problem. It is also probable that the springing of 
the crank pins and driving axles will, to a great extent, re- 
lieve the strain before the danger line is reached. This is 
more particularly true when the parallel rod is outside the 
main rod, 


Centrifugal Force Per Unit Pound. 





05 © 6 DM SH DW 3 4 45 50 55 6 
Velocity, Feet Per Second. 


Fig. 5. 
For a body moving in a circular path the centrifugal force F 


y? 
= , in which: 
rg 
W = the revolving weight. 
vy = the velocity in feet per second. 
_ y = the radius of the circular path in feet. 
g = the acceleration of gravity = 32 ft. per second. 
For a rod of I section, Fig. 4, the sectional area is 6.56 


bh*—2b’h’* 
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The 





I 
section modulus =——. Substituting the dimensions of the 
0.5 h 
2.5 X 5.25% — 2 x .988 x 3.5 
12 


section, = 23.446 moment of in- 





23.446 


ertia. = 8.931 section modulus. Length between 


0.5 x 5.25 
centers of rod = 100 in. Diameter of driving wheels = 68 in. 
Revolutions per second, at 80 miles per hour, = 6.59. Radius 
of crank pin circle = 1 ft. Velocity of crank pin in feet per 
second = 6.59 x 6.28 = 41.38. Weight of section per foot = 


22.33 lbs. Weight of rod (except ends) = 22.33 x 8.338 = 186 
186 x 41.38? 
lbs. F = —————- = 9,952 lbs. 
32 
WL 
The maximum stress in the outer fibres = S = ——, in 

8M 

which: 


W = the weight of force in pounds, uniformly distributed. 
L = the length between centers or pins in inches, 


M = the section modulus. 
9,952 x 100 


8 X 8.931 
fibre stress per square inch. BHighty miles per hour is doubt- 
less a higher speed, and consequently a greater centrifugal 
force than is reached in actual service. It is not probable that 
a speed of 70 miles per hour is often exceeded with this di- 
ameter of driving wheel. The dimensions are taken from a 
class of eight-wheel American type of engines, a number of 
which have been running in heavy express service for eight 
or nine years without any breakages of parallel rods. 

The maximum stress in the outer fibres for centrifugal force 
alone at 70 miles per hour is: 

Revolutions per second = 5.766. 

Velocity in feet per second = 36.21. 


Substituting the known values, S = = 13,929 Ibs. 


186 x 36.21? 
F = —————_- = 7620. 
32 
7620 x 100 
Ss ———————_ = 10,667 lbs. fiber stress. 
8 X 8.931 


By the use of the diagram Fig. 5, the centrifugal force for 
each pound of weight of rod at any given velocity may be 
read off at once. Take the last example, 36.31 ft. velocity per 
second. Follow up from the bottom on the vertical. lines cor- 
responding to 36.31 until it intersects the curved line marked 
24-in. stroke; then follow the horizontal line to the left hand 
side and read off 41. The rod weighs 186 lbs. and 41 x 186 = 
7,626 lbs. This gives the centrifugal force within 6 lbs. of 
that found by calculation. 

Table 1 gives the area, weight per foot (steel); moments of 
inertia, axes, horizontal and perpendicular; least radius of 
gyration, and the modulus of section for rectangular bars 3 in. 
to 6 in. deep. 

The moment of inertia, axis horizontal, may be obtained 
for I sections by adding together the proper widths and sub- 
tracting the part cut out in the sides. Example, Fig. 4, from 
the table, twice 14% x 54% = 2% in. x 5% in. The moment of 
inertia = 30.14, % x 3% in. = 3.12, 1 in. x 3% = 3.57. ‘Then 
30.14 — (3.12 + 3.57) = 23.45 moment of inertia. Since the 
centrifugal force increases or decreases directly as the weight, 
the rod may often be reduced in size by thinning down or 
making a smaller section, preserving the relative strength or 
what is the same thing, a similar ratio between the section 
modulus and the weight per foot. 

The thrust of the piston, transmitted through the parallel 
rod, equals the area of the piston multiplied by the maximum 
steam pressure, divided by the number of driving wheels on 
one side. For an eight-wheel engine of the American type this 

D? x 7854 x P 





equals ;: , Substituting the dimensions of the en- 
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gine under consideration; (20 in. cylinders and 165 lbs. steam 
pressure), the force transmitted through the rod is 25,900 lbs. 
The stress per square inch in tension will equal 


F 
—, in which: 
A 


F¥F =the force transmitted. 














TABLE I, 
b h? 
Modulus of section = a 
b ds 
Moment of inertia = 
— Least side 
Least radius of gyration =" "A i ponpartiee 
A 3.46. 
Weight Least Modulus 


Moment of Inertia. perft. Rad. of section 


Size. Axis Hor. Axis Per. steel. of G. Axis Hor 
% 3 2.25 1.68 1054 7.65 216 1.12 
v7 3 2.63 1.82 1676 8.93 252 1.21 
1 3 3. 2.25 250 10.20 .288 1.50 
1% 3 3.38 2.53 356 11.48 324 1.69 
1% 3 3.75 2.81 488 12.75 .360 1.87 
kb 3% 2.84 2.50 1814 9.67 252 1.54 
1 3% 3.25 2.86 2708 11.05 -288 1.76 
1% 3% 3.66 3.22 3854 12.43 324 1.98 
1% 8% 4.06 3.57 5289 13.81 .360 2.20 
1% 3% 4.47 3.92 -7039 15.20 396 2.41 
% 3% 3.06 3.12 1954 10.41 -202 1.79 
1 3% 3.50 3.57 291 11.90 288 2.04 
1% 3 3.94 4.02 415 13.39 324 2.29 
1 3 4.38 4.46 .569 14.87 360 2.55 
1 3146 4.81 4.91 -7580 16.36 .396 2.81 
1% 3 5.25 5.36 9843 17.85 433 3.06 
1 3 3.75 4.39 3125 12.75 288 2.34 
1% 3% 4.22 4.94 4446 14.34 324 2.63 
1% 3% 4.69 5.49 -6103 16. .360 2.93 
15% 3% 5.16 6.04 .8122 17.53 396 3.22 
1% 8% 5.63 6.59 1.055 19.13 433 3.51 
1 3% 6.09 7.14 1.340 20.72 469 3.81 
1 3% 6.59 7.69 1.674 22.32 505 4.10 
1 4 4, 5.33 .333 13.60 288 2.67 
1% 4 4.5 5.99 474 15.30 324 2.99 
1% 4 5. 6.66 -651 17.0 360 3.33 
1% 4 5.5 7.33 866 18.70 896 3.67 
1% 4 6.0 8.00 1.13 20.40 . 433 4.00 
156 4 6.5 8.66 1.430 22.10 .469 4.33 
1% 4 7.0 9.33 1.786 23.80 505 4.67 
1 4 5.0 6.39 354 14.45 288 3.01 
1% 4, 4.78 7.19 5040 16.26 324 3.38 
1% 4% 5.31 8.00 6917 18.06 -360 3.76 
1% 4% 5.84 8.80 -9205 19.87 .396 4.14 
1% 44 6.38 9.60 1.195 21.68 433 4.51 
156 44 6.91 10.40 1.519 23.48 469 4.89 
1% 44, 7.44 11.20 1.898 25.29 505 5.27 
1% 4y, 7.97 12.00 2.334 27.10 541 5.64 
2 4 8.50 12.79 2.833 28.90 577 6.02 
1% 44 5.06 8.54 5356 17.22 324 3.79 
1% 4l, 5.63 9.49 -7324 19.13 .360 4.22 
1 41% 6.19 10.44 9746 21.04 896 4.64 
1 414 6.75 11.39 1.266 22.95 433 5.06 
15 4, 7.31 12.34 1.609 24.87 469 5.48 
1% 416 7.88 13.29 2.009 26.78 505 5.91 
1% 4% 8.44 14.24 2.471 28.69 541 6.33 
2 416 9.00 15.18 3.00 30.60 577 6.75 
1% 4% 5.34 10.05 5633 18.17 824 4,23 
1% 4 5.94 11.16 7730 20.19 .360 4.70 
1% 4 6.53 12.23 1.028 22.21 396 5.17 
1% 4% 7.13 13.39 1.336 24.23 433 5.64 
156 4% 7.72 14.50 1.698 26.25 .469 6.11 
1% 434 8.31 15.62 2.121 28.27 505 6.58 
1% 4 8.91 16.74 2.609 30.28 541 7.05 
2 4 9.50 17.86 3.166 32.30 5TT 7.52 
1 5 6.25 13.01 .813 21.25 .360 5.21 
1 5 6.88 14.31 1.083 23.38 .396 5.73 
1% 5 71.5 15.61 1.406 %.50 433 6.25 
1 5 8.13 16.91 1.787 27.68 .469 6.77 
1 5 8.75 18.21 2.233 29.75 505 7.29 
1% 5 9.38 19.51 2.746 31.87 541 7.81 
2 5 10.00 20.82 3.333 34.00 577 8.33 
1% 5 6.56 15.07 8544 22.32 360 5.74 
1 5 7.22 16.58 1.137 24.54 .396 6.31 
1 7.88 18.08 1.476 26.78 433 6.88 
15% 5 8.53 19.54 1.877 29.01 469 7.45 
1% 5 9.19 21.06 2.344 31.24 505 8.02 
1% 5 9.84 22.58 2.883 83.47 541 8.59 
2 5 10.50 24.11 3.500 35.70 .5T7 9.19 
1% 8 6.88 17.32 895 23.38 .360 6.30 
1% 5 7.56 19.05 1.191 25.71 396 6.93 
1% 5% 8.25 20.79 1.547 28.05 -433 7.56 
15% 5% 8.94 22.52 1.966 30.39 469 8.19 
1% 5% 9.63 24.23 2.456 32.78 505 8.82 
1% 5% 10.31 25.98- 3.021 35.06 541 9.45 
2 5% 11.0 27.729 3.66 37.40 BT7 10.08 
1% 5% 7.19 19.80 9358 24.44 .360 6.88 
1% 5 7.91 21.78 1,245 26.88 .896 7.58 
1% 5 8.63 23.76 1.617 29.33 433 8.27 
156 5 9.34 25.74 2.055 31.77 .469 8.95 
1% 10.06 27.72 2.568 34.22 505 9.64 
1% 10.78 29.70 3.158 36.65 541 10.33 
2 5 11.50 31.68 3.833 39.10 TT 11.02 
1 6 7.5 22.50 << 25.50 .360 7.50 
1 6 8.25 24.75. 1 28.05 396 8.25 
1 6 9.0 27.00 1.687 30.60 433 9.00 
1 6 9.75 29.25 2.140 $3.15 469 9.75 
1 6 10.5 31.50 2.679 35.70 506 10.50 
1% 6 11.25 33.75 8.295 $8.25 541 11.235 
2 6 12.0 36.00 _ 4,00 40.80 TT 12.00 — 


A = the cross sectional area of the rod. 


6.56 

Good practice seems to indicate that the normal force trans- 
mitted directly through a steel rod, in tension or compression, 
should not exceed 5,000 lbs. per square inch; that is, the sec- 
tional area of the rod should not be less than that proportion 
of the piston effort which the rod has to convey to the back 
or front wheels, divided by 5,000. This comparatively low fig- 
ure may be accounted for when it is remembered that the 
slipping of one pair of wheels, with sand under the others, may 
cause the normal force to be increased at least 50 per cent., or 


considerably more if the crank pins are improperly “quar- 
tered.” 


Then 





= 3,948 lbs. stress per square inch. 


(To be continued.) 








THE CONSTRUCTION OF A MODERN LOCOMOTIVE*. 





By T. R. Browne, Master Mechanic, Juniata Shops, P. R. R. 


VII, 
General Summary of Tools and Their Arrangement. 


There is probably no question in connection with the erec- 
tion and equipment of a new plant more perplexing or more 
difficult to decide with any degree of definiteness which will 
carry with it a satisfying conviction that the conclusions are 
correct or within a very close limit, than that of the selec- 
tion and arrangement of tools, and we question whether it is 
really possible to decide except with a degree of relative ac- 
curacy on the amount of equipment which will be required, 
even where an exact and very detailed knowledge of what it is 
desired to construct exists. Before even approximate con- 
clusions on a question of this kind can be arrived at, after 
having decided upon the capacity of the proposed works, it 
is necessary to know the amount of machine work of various 
kinds which the various parts of an average size locomotive 
will require, the general character and kind of tools which 
shall be used, the character and kind of labor which shall 
be employed in their operation, and the available space for 
installing this equipment. 

The whole operation of machining parts is practically in- 
cluded in the various processes of milling, drilling, planing, 
slotting, boring, threading, etc., and, as it has been found 
convenient to pay for these various operations upon a basis 
of the lineal inches of thread cut or holes bored, the square 
inches of milling, planing or slotting, calculations for de- 
termining these are made accordingly. 

We consider that it is a mistake to overlook the fact that 
shops for the construction of locomotives are as essen- 
tially a special plant for the construction of a special product 
as any other line of manufacture in which one line of product 
constitutes the largest amount of output, and that the adop- 
tion of special tools and equipment for this line of work is 
fully as important and will bring proportionately as large 
returns in profit as the adoption of this character of ma- 
chinery in other special lines. It is believed that there are 
very Many cases where the standard equipment furnished by 
manufacturers is adopted for the construction of parts in 
locomotive work where special tools and special facilities 
adapted to this peculiar line of work would create a much 
larger profit than the equipment referred to. It is true that 
a slight variation in design in many cases will necessitate a 
change of method, but it is also true that, considering a large 
variety of designs of locomotives, there is a general sameness 
existing which would in no way interfere, but rather en- 
courage, the general adoption of more special facilities for 
this character of work than has been generally the case. It 
it also true that the general character and design of tools is 
largely a matter of personal preference either on the part of 
those who are in direct charge of the plant, or, in many cases, 








*For previous article see issue of November, 1898, page 357. 
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of the foreman in charge of the shop in which this equipment 
is placed, and, considered from this standpoint, the general 
character of the supervision, its intelligence and discrimina- 
tion in favor of the most modern methods, will have an im- 
portant bearing on the economy of whatever equipment may 
be adopted. 

The great improvements which have been made in modern 
tools and machinery have, to a very large extent, made un- 
necessary the employment in the operation of this machinery 
of what are known as “first-class, all-around mechanics,” en- 
couraging the use instead of what may be termed a “special- 
ist” class of operatives, who become skillful in connection 
with the one machine which they operate. This class of men 
are frequently those who have had no opportunity to learn 
a trade, but possess sufficient mechanical ability to adapt 
themselves to one general condition. The earnings which 
they can make are largely in excess of what they could realize 
in any other way, and are generally more than satisfactory, 
although less than the amount which would be required if the 
machinery were operated by a skilled mechanic. It has been 
found advisable to consider the skilled mechanic’s usefulness 
as being confined entirely to that class of work which includes 
the manufacture of small tools and equipment required in a 
plant of this kind, and the general maintenance of the large 
amount of machinery operated by specialists, and the return 
for the amount paid the skilled mechanic in this kind of 
work, generally speaking, is very much more than would be 
the case if he were employed in connection with actual 
production and operation of the various machines throughout 
the plant. 

In previous articles we have laid special stress on the im- 
portance of having all of the operations on various parts re- 
quired in the completed locomotive carried on in such man- 
ner as to be steadily progressive, with a view of obviating any 
retrograde movement, which would mean lost time and addi- 
tional expense, and we cannot too strongly emphasize the 
careful consideration of this question in connection with the 
arrangement of tools and machinery, or the buildings them- 
selves, in a new plant. 

The available amount of ground will in many cases neces- 
sitate arrangements which, considered from this standpoint, 
are not perfectly satisfactory, and we can conceive of con- 
ditions in which it would be cheaper to purchase the amount 
of additional ground required for a better arrangement at 
even a high figure than to provide an expensive installation 
which, owing to lack of proper arrangement, is a constant 
expense which, per year, will be found to represent an interest 
on an investment very much larger than the additional amount 
required would have cost. 

Careful calculations made to determine the total amount 
of various kinds of finish required on one locomotive, and, 
considering a locomotive of the consolidation type of about 90 
tons weight, with solid forged frames, finished on top and 
sides and at such other points where parts are bolted on, and 
in other respects no more finish than is absolutely essential 
consistent with safety and general economy of maintenance, 
develops the amounts of machine work given below. For 
general convenience, we have divided the kinds of work into 
five distinct parts: First, all of the work which is done in 
the machine shop; Second, the amount of machine work 
which is done in the blacksmith shop; Third, the amount of 
forging done in the blacksmith shop; Fourth, the amount of 
machine work on boilers in the boiler shop; and, Fifth, the 
amount of work done in the brass room. 

It will be noted that we have only covered the largest op- 
erations in these calculations, considering it advisable to avoid 
as much detail as possible, the object being to furnish a gen- 
eral suggestion rather than an exact detail, and in this respect 
have not included the tank work, foundry work or wood work. 
We have also omitted, and, compared with the total average 
of other work, this is very small, the pipe work and ordinary 





sheet iron work, a very large amount of this work being 
purely labor without an introduction of machines to any very 
large extent: 

Total Amount of Work in Machine Shop. 


Plan- Turn- Cold- Drill- Tap- 
ing. ing. Boring. Milling. Slotting. sawing. ing. ping, 
Square Square Square Square Square Square Linear Linear 
inches. inches. inches. inches. inches. inches. inches. inches. 
77,089 83,419 9,915 13,995 20,116 595 6,852 612 





Total Amount of Work in Bolt Department—Blacksmith Shop. 


Turning. Threading bolts and studs Threading outs. 
Linear inches. Linear inches. Linear inches. 
3,36314 11,4214 2,833 





Total Amount of Forging in Blacksmith Shop. 
Total amount of forging in blacksmith shop, including forg- 





IMTS OF DOM: GOVARGMNG IE i oe. cccns cuvesvesdcccesstspese 61,819 pounds. 
Total Amount of Work in Boiler Shop. 
Planing edges of plates. Shearin, Punching. Tapping. 
Square inches. Square inches. Holes. Linear inches. 
2,253 2,653 10,915 733 


The different divisions of work required in finishing the 
amount of brass work required for one engine are so small, 
comparatively, and the large variety of automatic machinery 
available for this purpose is so large, that we have omitted 
making any special figures representing the various processes 
through which this work would go, considering in the light of 
general information, which it is necessary to have for the 
larger amount of installation, that this detail would be un- 
necessary. 

Of the various divisions of machine work performed in ma- 
chine shops 46.3 per cent. of the planing is represented by the 
work done on frames, cylinders, foot plates, guide yokes, truck 
plates, frame braces, steam chests, bumper castings and 
pedestal braces; 64.2 per cent. of the turning is represented by 
wheel centers, tire, axles, lift shafts, rockers, cylinder heads, 
pistons and rings, boiler rings, front and extension rings, 
steam chests, eccentrics and straps; 70 per cent. of the slotting 
is represented by work required on frames and braces, cross- 
heads, foot plates, bumper castings, guide yokes and driving 
boxes; 87 per cent. of the milling is represented by guide yokes, 
crossheads, rods and braces, mud rings, guides, main axles, 
links and hangers, guide yoke knees; 89 per cent. of the boring 
is represented by cylinders, crossheads, rocker boxes, lift 
shaft bearings, lift shafts and rockers; 68.7 per cent. of the 
drilling is represented by that required for rods, crossheads, 
holes for pedestal bolts, and cylinders; 65 per cent. of the 
tapping is represented by that required in connection with 
cylinders, pistons and the larger parts which are tapped in 
the machine in which they are drilled. 

The difference between the percentages specified, including 
certain specified kinds of work, and the total of such work in- 
cludes all of the smaller parts which are capable of being 
grouped on special machines according to the character of 
facilities provided; 70 per cent. of the turning on bolts 
and studs in the bolt department of the blacksmith shop is 
represented by bolts and studs from 5-16 in. to 1 in., and the 
balance from 1 in. up; 74 per cent. of the threading is repre- 
sented by bolts and studs from 5-16 in. to 1 in., and the bal- 
ance from 1 in. up; 39 per cent. of the tapping required in nuts 
is represented by nuts from 5-16 in. to 1 in., and the balance 
from 1 in, up. 

The division of the total forging in the blacksmith shop will 
be about as follows: 58.9 per cent. represents frames, braces, 
guide yokes, guides, rods, truck plates, pistons, and that class 
of work which will require. hammers of not less than 6,000 to 
8,000 lbs. capacity; 20 per cent. represents mud rings, front end 
extension rings, spring rigging, smoke box braces, piston rods, 
valve yoke and rods, brake rigging, link and valve motion, 
crossheads, lift shafts, rockers, and that class of forgings which 
should not be done on a hammer of less than 3,000 Ibs. ca- 
pacity; 6 per cent. is represented by bolts and forgings of that 
nature made in the bolt department. The balance includes the 
smaller classes of forgings, for which, owing to great variety 
of designs and engines, it is not desirable to construct special 


January, 1899. AMERICAN ENGINEER AND RAILROAD JOURNAL 28 











tools or dies, and which are most frequently made over the 
anvil. 

We have implied the use of steam hammers to a large extent 
in getting out this work, although it is our conviction that a 
very large amount, if not the entire amount, of the smaller 
class of forgings, which are comprised under the general head- 
ings of crossheads, piston centers, link and valve motion, 
spring rigging, brake rigging, as well as boiler braces, can be 
more advantageously made in special dies, and these dies used 
in a forging press of sufficient capacity. The great advantage 
of doing the work in this way lies largely in the fact that the 
dies can be made exceedingly accurate, finely finished, and, 
owing to the treatment which they receive in the press, will 
last a long time, the small amount of finish which can be left 
on this press in many cases making necessary only a process 
of grinding to complete it. It is a well recognized fact that 
metal, under a steady pressure, can be caused to assume 
distorted shapes which any amount of blows in a steam ham- 
mer would never produce. It is also true that, even if the at- 
tempt were made to use dies for this purpose, in a steam ham- 
mer, the life of the dies would be so ridiculously short as to 
make that kind of a performance an exceedingly extravagant 
one to perpetuate. A forging machine will almost entirely do 
away with the necessity of trimming or finishing up work over 
anvils, as well as greatly reduce the amount of time required 
to get out the parts required in the blacksmith shop and the 
time consumed in machining the parts as at present con- 
structed in the machine shop. It is true that in an operation 
of this kind two sets of dies will be required, one for roughing 
and the other for finishing, the roughing die roughing the 
work possibly within % in. to 3-16 in. of size, and the finishing 
die completing it to within 1-32 in. of size. A machine of this 
type will render the installation of a large number of steam 
hammers unnecessary. These are always more or less ex- 
travagant in consumption of steam and expensive to operate, 
and we believe that the steam consumed by the pump in pro- 
viding the necessary amount of hydraulic pressure for operat- 
ing hydraulic machines will amount to considerably less than 
that consumed by a sufficient number of steam hammers to 
get out the same amount of work. 

The necessity for sub-division of the different kinds of work 
performed in the boiler shop by machinery does not exist to 
the same degree as is the case with the machine shop. In the 
case of planing, a plate planer which will plane 1%4-in. plate 
will answer for all others of less thickness. A shear which is 
capable of shearing 114-in. plate will likewise shear plate of 
less thickness. It is also true in connection with punching 
that a punch which will take care of plate of this thickness 
and of holes that do not exceed 1% in. will answer for lighter 
work. In the case of tapping, as most of this is comprised in 
the tapping of staybolt holes, the necessity of sub-division for 
the purpose of providing tools of different capacity for this 
work does not exist. 

Therefore, in considering the tool equipment for a shop of 
this kind, the points which would naturally be considered 
would be the depth of throat of machines for punching and 
shearing and their power capacity, with reference to the ar- 
rangements for doing the work or carrying the work through 
the shop, the greatest depth of throat generally being required 
in a machine used for punching holes in flue sheets. This 
need not in any case be more than from 40 to 45 in. In most 
cases one double side plate planer capable of taking care of 
plate up to 1% in. will be found more than ample to keep up a 
reasonable capacity. 

Obviously, the number of rivets to be driven will be ap- 
proximately equal to about one-half the number of holes which 
are to be punched, and the adaptability of riveters to the work 
which they have to do is proportionate to the length of reach 
and size of rivet, the largest sizes including one sufficient for 
firebox work, and a size sufficient to take in the whole length 
of the boiler, including the front and extension, it being ad- 

visable to drive all the rivets by machinery if possible _ 





In a general sense, all of the tools and equipment can be 
divided into two classes: That class of tools which in their 
operation have a reciprocating motion, and spend about one- 
half of their total time of opération in recovering for the next 
movement, in which would be included planers, slotters, 
shapers, steam hammers, bolt machines, punches, shears and 
riveters, and that class of machinery whose operation is con- 
tinuous, in which can be included milling machines, drill 
presses, boring, tapping and threading machinery and lathes. 
In figuring capacity of tools, an allowance must be made in 
each of these cases which will represent the lost time of the 
tool itself, as in the case of planers, representing nearly one- 
half plus the time required to set and handle the work. Gen- 
erally speaking, it will be found that about one-half of the 
time required to turn out a given amount of work is consumed 
by getting ready, added to the lost time in the machine itself 
and general handling of parts. Proper facilities in the way 
of jigs, fixtures, method of handling, as well as a careful ad- 
justment of prices, will go a long way toward reducing this 
difference, and, with proper supervision of detail, this fact will 
never be lost sight of, and the greater proportion of time con- 
sumed in doing a given amount of work will be that performed 
by the machine. 

We have observed that the output was produced at the low- 
est possible cost in every case where the time performed by 
the machine in actually removing material was greater than 
the time required to prepare the work for this operation. 

The adoption of special equipment along similar lines to 
those adopted by manufacturers of such equipment made in 
large quantities and on an interchangeable basis will, we be- 
lieve, in time, almost entirely do away with the necessity for 
laying off work, and the large amount of rehandling incident 
to the production of almost every one of the parts of a modern 
locomotive. 

We cannot ignore the fact that the capacity of even the 
most modern kind of equipment is very largely, if not in some 
cases entirely, controlled by the operator. His interest is only 
to get out as much work as he is paid for, and if the adjust- 
ment of price is not in the interests of economy or greater out- 
put from that particular tool, its output will be represented by 
exactly what the operator determines it shall be. For this 
reason the question of deciding as to the number of tools which 
will be required to do in one day or one month any proportion 
of the work on one locomotive as we have specified it, becomes 
a difficult one, and is largely governed by the maximum price 
per day that it is decided labor shall earn. The personal ele- 
ment, as we choose to term it, in connection with the opera- 
tion of modern machinery, cannot be eliminated as long as 
this machinery requires an operator, but we believe that it is 
a mistake to determine the price to be paid for a given amount 
of work by the individual skill of the operator who is to do it, 
and that the capacity of the machine should be considered 
first, and an operator selected who can get out that capacity. 

We have indicated the amount of work of various kinds re- 
quired for one engine. With any known capacity this will 
become a multiple of the whole, and the amount of work to be 
turned out in one day will be proportionate. The number and 
kind of tools required to turn out this amount of work will 
be decided by a knowledge of the character and kind of tools 
available, whose output will be equal to the maximum amount 
of this with the minimum amount of expense for labor. This 
will. also be governed, to a large extent, by the system of 
handling and doing the work which it shall be decided 
adopt. an : 

The amount of floor space required for a given amount of 
equipment and for a given amount of work will vary with the 
character of the work. Obviously, more floor space with a 
given amount of investment in the tools contained will be re- 
quired in the boiler shop than would be the case in the machine 
shop. This would likewise be true in connection with the’ 
blacksmith shop. og 
It is, of course, understood that the investment represented 
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by each individual tool must earn its proportion of the expense 
of operating the plant, and that in this expense will be in- 
cluded its own repairs. In addition to this, it must earn on its 
output its particular proportion of the profit. We know of 
no fixed rule which can be applied to determine the amount 
of floor space required for a given amount of equipment. In 
the case of the machine shop, it will be found that for each 
machine the floor space required for operator, proper handling 
of work, etc., at that particular machine, will be very closely 
equal to twice the area occupied by the machine itself, the 
dimensions for determining the area occupied by the machine 
being equal to the product of its two extreme dimensions, and 
that the amount of floor space required in aisle room and 
general passageway will be approximately equal to 25 per cent. 
more than the space occupied by the machine. These figures 
do not allow for extensions or additional machines, but are 
intended only to include the original installation, placed as 
closely together as will be consistent with safety to the op- 
erator and handling of material. 

In the case of the boiler shop these figures will not hold 


MASTODON COMPOUND LOCOMOTIVES, SOUTHERN PA- 
CIFIC RAILWAY. 





The heaviest two-cylinder compound locomotive of which 
we have record up to this time is the mastodon or 12-wheel 
type built by the Schenectady Locomotive Works for the 
Northern Pacific and illustrated in our issue of March, 1897, 
page 97. The same builders have completed ten of the same 
type, but larger and more powerful, for the Southern Pacific, 
one of which is illustrated by the accompanying engraving. 

Comparison of the dimensions and weights shows that the 
Southern Pacific design is 12,000 pounds heavier in weight in 
working order and 5,000 pounds heavier on drivers. The 
cylinder power is greater, the cylinders of the Northern Pacific 
being 23 and 34 by 30 inches and of the Southern Pacific 23 and 
35 by 32 inches. The low pressure cylinder is one inch larger 

















Schenectady Mastodon Compound.—Southern Pacific Railway. 


good to the same extent, owing to the fact that the material 
handled at machines is frequently from three to four times the 
area of the space occupied by the machine itself, and it is 
also true that in this shop fully 75 per cent. of the floor space 
must be left free for the general handling of material and 
erecting. 

In the blacksmith shop the conditions are in very many re- 
spects similar to those in the boiler shops, excepting in the 
matter of waste floor space. There being no erecting in this 
shop, the greatest amount of space is required around the tools 
where work is being done, and we would suggest an allowance 
of floor space for general handling of material equal to 50 per 
cent. in excess of the space occupied by the tools and that 
required for handling the parts in process of manufacture at 
these tools. 








MECHANICAL STOKERS FOR MARINE BOILERS. 


The mechanical stoker, in stationary practice, has been 
brought to a point justifying reference to it as an econom- 
ical and efficient device. While there appear to be good rea- 
sons for experimenting with it in the field of marine en- 
gineering, we think that the first application of this kind to 
be made is that of the “American Stoker” in connection with 
Babcock & Wilcox boilers on a ship of the Zenith Transit 
Line, running between Cleveland and Duluth, on the Great 
Lakes. This form of stoker employs a screw conveyor, driven 
by a small motor, and the coal that is placed in a hopper at 
the furnace front is carried into the furnace and to the top 
of the fire along the length of the furnace. The coal slides 
down and spreads upon the grates, and as it passes up into 
the furnace it is heated and, giving off gas, it becomes coke 
before reaching the grates. The gases are burned as they are 
given off, and this, the coking and the agitation of the fuel 
in its delivery combine to give satisfactory combustion. If 
successful, this experiment may lead to further use of stokers 
in this service. The conditions which obtain in the fire rooms 
of ships need the improvement that automatic stokers can 
give, providing they can do the work without breaking down 
or requiring too much attention and outlay for repairs, 





and the stroke is two inches longer. These, by the way, are 
the cylinder proportions of the Baldwin two cylinder con- 
solidation compound of the Norfolk & Western, illustrated 
in June, 1898, page 181. The heating surface of the Southern 
Pacific engine is 3025.85 square feet, which is somewhat larger 
than the other, while the grate area is the same. The follow- 
ing table gives the principal dimensions of the new engine: 
General Dimensions. 


SER. kar dovedieie ba tad Un uaes Sones hands Riasses Sees ccknawadesustas ft. 8 
| ER RAR ee rere at Terre eee Bituminous coal 
Weight Ri SOND OPO 55 60 vc cdbcnkeeusebes ccviadevituastencced Ibs, 
INS GX chun 5000 £04 b-c4nd 464056 UCC iaesS Kehoe ksnnsee 155,000 Ibs. 
Wheel base, CR ie icds cattdbbecscatadsccess chcdpaccebunstauwoe’ 15 ft. 6 in 
EE. Coupe tas thds dcdenacesdisntensscctisksdetusviesneus 15 ft. 6 in 
s ee WDE. encbon nw dck4ueesadbhek deco specss oveewéddoktab ooaed 26 ft. 5 in 
Cylinders 
EY TNE PRMIIRIIIN « | uot ccc ce cedu bbe’ cececccucchscednbeveddean 23 and 35 in. 
i i MOR a8 5 sci cipbcheabedbubes sucbecen ses kos cbe Cee euaEaoe 32 in 
Horizontal thickness Of piStOn..........ccccsceccccccesceecs 5% and 4% in 
RNY ONE, SUI. RE ssn 0545-0 506060 008cescaccbeusdbetaiapawadioate 3% 
nn ier OND TURIN 0, 5 oo c.cicc ccusscdetecesconsacesiewis Cast iron aes 
Size of steam ports...............4 H. P., 20 by 2% in. L. P., 23 by 2% in 
no NE ooo te ece esas oe H.P.,0by3 in. L. P., Bby3 in. 
a oe OED wick cin Cais nccbbs svc eduedies sec veb'ecvenscuetetteccrael 1% in. 
Valves 
ee RN ns cd was ogden seu ddbece cock sacassee Allen balanced 
NE SEUEWOE COL (EID WRIVODs occ cei ccscnscccacncepsicestbasscdeseages 4% in. 
Outside lap of slide valves.............ceeeeeee ,1%in. L. P., 1% in. 
Inside lap of slide valves........... FS NER ge a P., % in. L. P., y% in. 
Wheels, etc. 
Diameter of driving wheels outside of tire...............cc cece eeces 55 in. 
Material of driving wheels Centers...........ccccccccccccsccece Cast steel 
Driving box material..Main, cast steel. Intermediate, F. & B. stecled 
cast iron 
Diam. and length of driving journals........... 9 in. dia. on main only 


8% in. dia. by 10 in. 
** main crank pin journals main side, 7 by 5% in. 
6% in n. dia. by 6. in. 
” ~ “¢ ‘* side rod crank pin journals............... 
severe Inter., 54% by 5in. Front and back, 5in. dia. by 3% in. 


“ se “< 


Engine ROUSE ON ak cues canes Cube edaedbaesesestan 4-wheel swing bolster 
sts ‘journals Ltnh SEEVAOEEE SAMASSYNDs ROdeeceeNGOR 6 in. dia. by 10 in. 
Diameter of engine truck wheels.............cccceccscccsccscccuccece 28 in 
Kind of engine truck wheels............ Krupp, cast iron spoke Center 
. Boiler. 


Style MITITITITITITITTLITTITLLET Tree wagon top 
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Outside diameter of first riNg.... 2... cecccsccceccccccscccccccsccccccoss 72 in, 

re Gs 6 5 de one capa cnn ones co cbconss¥ C40 de vdvceersuccoccasnantes 200 lbs. 

Material of barrel and outside of fire box............... Carnegie steel 
Thickness of plates in barrel and outside of fire box 2 

11-16, 13-16, 4, 9-16 and % in. 

Fire box, —— Pes edaeSaLs) chap ccaietebexdoadncdenedetensseodeeas 120 3-16 in. 

“ We: WEMERMEGEG CaO Nodoah ac Va qu cadepe neback eV AliwkewseNeweheknedate canta 42 in, 

im © EE chinncatast Want ows ckueNbaeccdurayacesssce F., 77 in. B., 73% in. 

3 Oe SINE bak Gs bo ra.cs galndee avi boceawe du dawhaneceneaue Carnegie steel 


sé ti 


plates, thickness. Sides, 5-16 in.; back, 5 16 in.; crown, %in.; 
tube sheet, % in. 





"a <P: I TRIG, sos ccccsvncevewas Front, 44% in.; sides, 3% by 4in.; 
back, 3% by 4% in. 
1 OF MO ES So 6S bn hac aas ceadacevesé Radial stays 1% in. diam. 
% oP: 5 EY EE Gos seg hv ota vddcswenmehanca Cae cas telacaereeal 1 in. diam. 
Tubes, number of 332 
© + IIE. hab o's ip 5 0% Caccctncs ‘ : 
Ot): EE CPU LUIS DOU: a ocd ccicscecrdsrsptagesvcegavcetae 14 ft. 6 in. 
ane Dew, MU ONE ind iccatacccuNdndbienqdadestcccatcesuamaann Studs 
SORE We, Ce a as he canvas ndccdis ya bckekccedstccccarts 2819.34 sq. ft. 
oe 2 ME a ise<c acuspokeccaieeed ohaa enatuns cee 206.51 sq. ft. 
= GG hike hc ioe Gat antes is ron eas sheep eencacte 3025.85 sq. ft. 
PII MINAS, dic cna cies cSdelcceeueches cdapiies sshowidesmaeecabetede 35.0 sq. ft. 
MG ME EE ceed ccidecgendveathar<an Hopper, dampers front and back 
SE By i dels inn Sade sckbouscicbawegekead tres tbascecaastdacceeties Single 
ys MOR cacctnd scorn th Sa vadaeeesaduediecetusie 54%, 5%, 5% in. dia. 
Smoke stack, inside diameter........... 16 in. near bottom, at top 18 in. 
= Se SU TERS i ons gnc nbd caida daw acoviaanicc wavane 14 ft. 11 in 
Boiler supplied by..... Two injectors—Ohio No. 10 and Monitor No. 10 
Tender, 
Wr, QI or ad's 36d op heed cdi ucnubuedéseenceuaeéansens qasacenxibe 39,650 Ibs. 
Pr CN cs ndndtadudakecApeeedketeiucenkdewssactecaukeusaneede 33 in. 
Journals, diameter and length..............ccececeeseess 5 in. dia. by 9 in. 
PN Me Kis wa cnet dOUek codes scauuayelibketekes ccdacotucudteks 15 ft. % in. 
MN did abn bs dn cbdcacnenncektsadbedhtKdeionesacesbides Channel iron 


We III so: v'a od KONG dda cdcciicasdCaaecuecerbcsccthacisecedceyeewe 4,500 gals. 
Coal bee gd ebiseepedwwackenss 10 tons 
Total wheel base of engine and tender..................0000: 53 ft. 64% in. 

Engine equipped with Westinghouse-American brake on all driv- 
ers operated by air; Westinghouse air brake on tender and for train, 
9%-in. air pump. Franklin Monarch magnesia sectional lagging. 
Sweeney brake arrangement on low pressure cylinder. Le Chatlier 
water brake on low pressure cylinder. 
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FEED WATER HEATERS FOR LOCOMOTIVES. 





True economy in the operation of locomotives lies, to a cer- 
tain extent, in economical use of fuel, but it is much more 
important that the maximum number of tons should be hauled 
over the road at the proper speed and this means that great 
power is a primary requisite. The limit of power of the loco- 
motive lies in the boiler, and the most desirable improvements 


it was the practice, for about 25 years, to wash out the boilers 
at each end of a run of 137 miles or the engines could not make 
a return trip. The flues would not last over a year and much 
trouble was had with leaky fireboxes. The use of a simple 
feed water heater made it possible to run one of these engines 
five months, making a mileage of 20,000 without washing and 
without foaming, liberal use being made of blow off cocks. 
Feed water heaters are in general use in stationary practice 
where their value as purifiers is recognized, and it is generally 
accepted that scale 1-16-inch thick means about 12 per cent. 
additional fuel. Besides this, boilers would be relieved of 
many destructive strains if fed with hot water, this would 
probably show in the life of stay bolts and fireboxes. 

Simple calculations show the theoretical gains to be expect- 
ed from heating the feed from 50 degrees F. to 200 degrees for 
a boiler pressure of 200 Ibs. per square inch, to be between 12 
and 13 per cent. From data taken in a large number of tests 
on fuel economizers in England and on the Continent of 
Europe it has been shown that a saving of from 1.2 to 1.4 per 
cent. may be expected for each 10 degrees that the feed water 
is heated. Tests showing as much as 22 per cent. gain have 
been reported, but only half of this is enough to warrant 
earnest efforts in investigating this subject. We believe that 
from 7 to 10 per cent. may be counted upon with safety. 

The theoretical gain in per cent is: 


100 (Q—) 


H—q 

Where H=total heat in one pound of steam at boiler pres- 
sure, reckoned from freezing. 

Q=heat of the liquid at final temperature of feed. 

aq=heat of the liquid at initial temperature of the feed. 

It is interesting to observe that the results of practice are 
generally better than the theoretical calculations promise, 
which tends to show that investigation in this field has not 
been exhausted. Feed water heaters have been decried on 
account of the comparatively small number of heat units that 
‘they put into the water, but it is important to note that the 
heat units furnished in this way are most valuable ones. The 
gain appears in three ways: As heat recovered that would 
otherwise have gone to waste, in increased evaporation per 
pound of fuel on account of a decrease in the rate of combus- 
tion per square foot of grate area and in better circulation in 









































TEST OF FEED WATER HEATER, WABASH RY. 
| otal ; jaz le 12 
| 3|8\s.] 4 3 12./8.| 3 182 le |dale 
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are those that permit of increasing capacity without exceeding 
the limits of weight. The true function of a boiler is the one 
pertaining solely to the evaporation of water and making 
steam. If the other duties ordinarily performed by the boiler 
can be executed satisfactorily in another way the increase of 
boiler capacity is promising. 

Besides evaporating water at an enormous rate locomotive 
boilers are called upon to separate the feed water from scale 
and to furnish a large amount of heat to raise the temperature 
of the feed water to the point of evaporation. -A feed water 
heater that is not more trouble than it is worth would evident- 
ly offer greatly needed relief, because water may be both puri- 
fied and heated in a heater. 

Records of the Union Pacific Railway show that before the 
application of feed water heaters on one of the worst divisions 





the boiler, that is to say the heating surface is more efficient 
when it has to furnish the “latent heat” only. This last men- 
tioned advantage is now attracting a great deal of attention 
in England, where feed water heating by live steam is reported 
upon the best of authority as giving as much as 15 per cent. 
increased economy. When Professor Unwin advocates such 
practice (as he does) there must be something in it in spite of 
the fact that it appears to be a case of “Robbe Peter and pay 
Paule.” In Halpin’s system of heat storage the boilers are fed 
with steam heated water and are said in consequence to be 
enabled to produce one-third more steam than if working 
direct from the mains. This means more power per pound 
weight of boiler, which is what we are seeking. There is evi- 
dently more to this subject than most people think. 


In our issue of April, 1897, page 142, an illustrated descrip. — 


PA 



















28 





AMERICAN ENGINEER AND RAILROAD JOURNAL. 








tion of the Barnes feed water heater was printed. This and 
the Rushforth heater are probably the best known in connec- 
tion with locomotives, although others have been successfully 
tried. On some roads it has for a long time been customary 
to provide means for blowing back the exhaust of the air 
brake pump, and years ago attachments were made to the pop 
valves whereby the escaping steam was carried into the water 
of the tender tank. These, with Strong’s heater, applied to en- 
gines on the Chicago & Alton Railroad several years ago, 
and those applied by Mr. E. M. Herr on the Northern Pacific, 
which are referred to elsewhere, constitute the most important 
work that has been done in this direction, but more is likely 
to be done in the near future. 

The heater which uses the exhaust steam from the air brake 
pump to warm the whole of the feed water in the tender tank 
is undoubtedly the simplest and easiest to apply and to use. 
It has been objected to on account of blistering the tank var- 
nish, but other finish may be used; the only valid criticisms on 
this plan are that there is loss of heat through the large sur- 
face of the tank, and owing to the variable amount of water 
the temperature also will vary considerably. The tank may be 
lagged, if it is found to be worth while to do:so, and as long as 
the temperature is below the point at which injectors refuse 
to work the variable temperature does not appear to be 
troublesome. Mr. J. B. Barnes, Superintendent of Motive Pow- 
er and Machinery, inventor of the tank heater referred to, 
has kindly furnished a report from which the accompanying 
table was prepared, showing the results obtained by using the 
heater on five trips on engine No. 480 of that roadin April, 
1897. Five trips were made with the heater in use and five 


without it, the percentages of saving being indicated in the . 


table. 

Closed heaters have been tried in the smoke box and also on 
the tender, but there appears to be good reason to prefer heat- 
ing by steam to relying upon the hot gases of the smoke box. 

If a closed heater can be made small enough to be carried 
conveniently on the engine or tender without adding to the 
troubles of the enginemen and yet large enough to efficiently 
heat the water, it will undoubtedly pay to try it in service to 
heat the water to or near the boiling point and force it into 
the boiler by a steam pump. The exhaust of the air brake and 
feed pumps and possibly a small portion of the main exhaust 
of the engine could also be utilized for heating purposes. The 
heater should be also a water purifier and should be arranged 
to be easily cleaned from the sediment that now becomes scale 
and bakes on to the boiler heating surfaces. It would not ad- 
here so closely to the heater surfaces and would wash off. It 
should be cheap to build and to maintain. The heater must 
be accessible, and it must be arranged so as to be instantly 
cut out of the circuit if it fails in any way, and must not then 
interfere with the ordinary method of handling the feed water. 
These conditions are severe, but if they can be met we believe 
that feed water heaters will come into general use. They are 
worthy of more attention than they have ever received at the 
hands of locomotive people. 

A feed water heater adds something to the equipment of the 
locomotive, it weighs something of itself and it may require a 
little attention but the compensating advantages are: In- 
creased boiler power per pound weight, a saving in the amount 
of coal and water to be carried, a saving of work for the fire 
to do and consequently there is less wasteful forcing of the 
fire. The best of these points is the increase in the power of 
the locomotive. Exhaust steam from the air pump, of which 
there is about one-tenth of a pound per stroke, may be used 
and even live steam may be taken for this purpose, with the 
promise of equally good results as are found in stationary 
practice. 

Some troubles have been experienced in feeding hot water 
with injectors, but these have been overcome up to tempera- 
tures of about 125 degrees. Mr. E. M. Herr recently made a 
statement in speaking about his form of tank heater before the 
Western Railway Club, which will be found on another page ot 
this issue. 

If on-reading these paragraphs some one is led to sug- 
gest a study of the application of feed heaters to locomotives 
the object for which they were written will be attained. 








PNEUMATIC HAMMERS FOR RIVETING. 





On page 406 of our December, 1898, issue, we stated that the 
pneumatic tools used by the Chicago Ship Building Company 
and described in Mr. Babcock’s interesting paper on pneumatic 
riveting in ship building were furnished by the Chicago Pneu- 
matic Tool Company. Information has since been received 
showing that at the end of September, 1898, which was prob- 
ably about the date that the paper was written, 17 hammers, 
now known as the “Q. & C.,” and controlled by the Q. & C. 

» were in use by that firm. This shows that our pre- 
vious it was an error, 





HEAVIER LOCOMOTIVES FOR THE LAKE SHORE. 





The policy of the Lake Shore & Michigan Southern of spend- 
ing a great deal of money in securing favorable grades and 
using light locomotives is of long standing, but a distinct de- 
parture is now made in an order for 45 locomotives that, com- 
pared with all except the monsters recently built for special 
service, must be considered heavy ones. This order was placed 
with the Brooks Locomotive Works, of Dunkirk, N. Y., and 
we give some of the particulars of the design in the following 
table, which indicate the divisions into 15 six-wheel switchers. 
15 consolidation and 15 ten-wheel engines: 


Switchers. Consolidation. Ten Wheel. 

Weight on drivers 128,000 Ibs. 133,000 Ibs. 118,000 Ibs. 
Total weight....... 128,000 lbs. 150,000 Ibs. 150,000 Ibs. 
Cylinders. ......2006 19 by 26 in. 2014 by 28 in. 19% by 30 in. 
Drivers, outside... 52 in. 56 in, 62 in. 
Boiler, type......... Straight. Wagon top. Wagon top. 
Pressure, ....ccccees 170 Ibs, 180 lbs. 180 Ibs. 
ere 34% by 80 in. 42 by 114 in. 42 by 114 in. 
Tank capacity..... 3,500 s. 5,000 gals. 5,000 gals. 

RES ESE AES. 5 tons. 8 tons. 8 tons. 


The three types will have Westinghouse air brakes, steel 
axles, Heginbottom bell ringers, National hollow rrake beams, 
Sargent brake shoes, Gould couplers, Monitor injectors, 
Leach’s sanding device, Nathan lubriactors, A. French Co.’s 
springs, Latrobe tires and cast steel driving wheel centers. 








NEW YORK RAILROAD CLUB. 





Mr. Angus Sinclair read a paper before this club at the De- 
cember meeting, in which he briefly sketched the transition 
from the primitive methods of transportation in European 
countries to present practice, and compared current European 
practice with that in this country. The methods of smokeless 
combustion of coals in Great Britain formed an important 
factor that was worthy of being copied here. The practice of 
using cars that were a development of the omnibus, while in- 
ferior to American cars in many ways, was explained on a score 
of lightness. The author commended the treatment of em- 
ployees on the Continent, which, while strict in discipline, al- 
lowed holidays without loss of pay, and also there was con- 
siderable freedom with regard to passes for the men and their 
families. 








EDITORIAL ROOMS OF “LOCOMOTIVE ENGINEERING” 
DESTROYED BY FIRE. 





The havoc wrought by a fire which destroys even a part of 
the papers and records of a periodical publication is not ap- 
preciated by those who have not experienced it, and our sym- 
pathies are extended to ‘Locomotive Engineering” for the irre- 
parable loss by the burning out of the editorial rooms and 
everything in them. The energy of Mr. Sinclair and his asso- 
ciates, who now occupy Offices at 95 Liberty street, New York, 
will doubtless be equal to the emergency, and the January 
issue will appear as if nothing unusual had occurred. We join 
in expressing appreciation of the difficulties and praise of the 
performance. 








PERSONALS. 








Mr. J. R. Grover has been appointed Master Mechanic of the 
Kansas City, Pittsburg & Gulf, with headquarters at Wichita, 
Kan., to succeed Mr. C. A. De Haven, promoted. 





Mr. George L. Bradley, the present Vice-President and Gen- 
eral Manager of the Lake Erie & Western Railroad, will, it is 
reported, succeed to the Presidency of that road, made vacant 
by the death of Calvin S. Brice. 





Mr. Oscar Autz has been promoted from the position of Gen- 
eral Foreman of the Lake Shore car department at Cleveiand 
and has been succeeded by Mr. W. Snodgrass. Mr. Autz has 
been with the road about five years, having formerly been con- 
nected with the Pennsylvania. He has been a regular con- 
tributor to this journal and is an authority on car subjects. 
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PERSONALS. 


Mr. Grinnell Burt has again been elected President of the 
Lehigh & Hudson. This is his 40th term. 








Mr. W. R. McKeen, Jr., has been appointed Master Mechanic 
of the Union Pacific at North Platte, Neb. 





Mr. W. B. Bates has been appointed Master Mechanic of the 
St. Louis, Iron Mountain & Southern, at Memphis, Tenn. 





Mr. James Gray has been appointed Foreman of the shops 
of the St. Louis, Iron Mountain & Southern at Mer Rouge, La. 





Mr. C. A. Coffee has been appointed Master Mechanic and 
Car Builder of the Oconee & Western, to succeed Mr. A. J. 
Mentor. 





George F. Gardner, formerly Master Mechanic of the Colum- 
bus, Sandusky & Hocking, died Dec. 9 at Eldorado Springs, 
Mo., at the age of 58 years. 





Mr. E. D. Jameson has been appointed Assistant Master 
Mechanic of the Western Division of the Grand Trunk, with 
office at Battle Creek, Mich. 





Mr. W. H. Patton has been appointed Signal Engineer of the 
Grand Trunk, with headquarters at Toronto, Ont., to succeed 
Mr. P. F. Hodgson, resigned. 





Mr. L. L. Dawson, Master Mechanic of the Illinois Central at 
Memphis, Tenn., has been transferred to McComb City, Miss., 
to succeed W. B. Baldwin, deceased. 





Mr. William Murdock has been appointed Assistant Engineer 
of Maintenance of Way of the Toledo Division of the Pennsyl- 
vania Company, with headquarters at Toledo, O. 





Mr. Edward H. Lee has been appointed Engineer and Gen- 
eral Roadmaster for the Chicago & Western Indiana and the 
Belt Railway of Chicago, vice F. C. Doran, deceased. 





Mr. F. M. Gilbert has been appointed Engineer of Tests of 
the Northern Pacific, with headquarters at St. Paul, Minn. He 
will also have charge of the electrical work of the road. 





William T. Moore, formerly for many years Master Mechanic 
of the Pittsburg Division of the Pennsylvania Railroad, died 
at his home in Sewickley, Pa., Dec. 1, at the age of 74 years. 





Mr. James H. Manning, the energetic and efficient Master 
Mechanic of the Union Pacific, at Omaha, has been trans- 
ferred to Cheyenne, and will have entire charge of the shops 
there. 





Mr. C. L. Mayne, General Superintendent of the Fitchburg 
Railroad, has resigned. He has been connected with this roaa 
for six years and was formerly Superintendent of the Chicago 
& Atlantic. 





Mr. N. E. Clucas, who for several years has been foreman 
of the Atchison, Topeka & Santa Fe, at Pueblo, Colo., has been 
appointed master mechanic at La Junta, Colo., to succeed Mr. 
John Forster. 





Mr. D. H. Nichols, Superintendent of the Pecos Valley & 
Northeastern, has been appointed General Manager to suc- 
ceed Mr. E. O. Faulkner, resigned. His headquarters are at 
Eddy, New Mexico. 


Mr. O. O. Winter, who for the past year has been Trainmaster 
of the Norfolk & Western, has been appointed General Man- 
ager of the Brainerd & Northern Minnesota, with headquar- 
ters at Brainerd, Minn. 





Mr. B. Richards has resigned as trainmaster of the St. Louis . 
Southwestern, at Pine Bluff, Ark., to accept the position of 
General Manager of the Louisiana & Arkansas, with head- 
quarters at Stamps, Ark. 





Mr. S. D. Hutchins, who has had charge of the instruction 
car of the Westinghouse Air Brake Company, has been -ap- 
pointed to succeed the late J. W. Shannon as representative 
of the company at Buffalo, N. Y. 





Mr. J. T. Stafford, heretofore General Foreman of locomotive 
repairs of the St. Louis, Iron Mountain & Southern, at Baring 
Cross, Ark., has been: appointed Assistant Master Mechanic, 
with headquarters at the same place. 





Mr. Walter G. Berg has been appointed Engineer of Main- 
tenance of Way of the Lehigh Valley, with office at South 
Bethlehem. He was formerly Assistant Engineer at Jersey 
City, and succeeds Mr. Richard Caffrey. 





Mr. P. J. Harrigan,, General Foreman of the Baltimore & 
Ohio shops at Connellsville, Pa., has been appointed Master 
Ohio shops of the middle division of that road, with head- 
quarters at Cumberland, Md., to succeed Mr. D. C. Courtney, 
resigned. 





Mr. H. Tandy has resigned as Assistant Superintendent of 
the Brooks Locomotive Works to become Superintendent of 
the Canadian Locomotive Works at Kingston, Ontario. Mr. 
Tandy’s experience qualifies him to fill his new position ad- 
mirably. 





Mr. J. C. Gleason has been appointed Superintendent of the 
Cincinnati, Portsmouth & Virginia, and the heads of the me- 
chanical and road departments are to report to him. He was 
formerly Superintendent of Transportation, a position that 
has been abolished. 





Mr. C. J. Smith has resigned as General Manager of the 
Pacific Coast Company, operating the Columbia & Puget Sound, 
Pacific Coast, Seattle & Northern and Port Townsend Southern 
Railroads and the Pacific Coast Steamship Company. He has 
been General Manager of the Pacific Coast Company since 1890. 





Mr. A. L. Whipple, railroad representative of the Boston 
Woven Hose and Rubber Company, has resigned to accept the 
position of Sales Agent for the E. T. Burrowes Company of 
Portland, Me. Mr. Whipple is widely and very favorably 
known among prominent railroad men, and the Burrowes 
Company has done well to secure his services. 





Mr. E. E. Loomis, Superintendent of the Tioga division of 
the Erie Railroad, has been appointed General Superintendent 
of the New York, Susquehanna & Western and Wilkesbarre & 
Eastern, to succeed Mr. C. D. McKelvey, resigned. Mr. Loomis 
has been with the Erie since April, 1884, and has been Super- 
intendent of the Tioga division since November, 1894. 





John E. Wootten, the inventor of the firebox that bears his 
name, died in Philadelphia December 16, after a brief illness, 
at the age of 76 years. He was a native of Philadelphia and 
began railroad work as Mechanical Engineer of the Phil- 
adelphia & Reading in 1845. He was rapidly promoted and 
became General Manager, a position which he held until his 
retirement from railroad service in 1886, 
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Calvin S. Brice, ex-Senator and railroad financier, died at 
his home in New York Dec. 15. At the time of his death he 
was President of the Lake Erie & Western, President of the 
Cleveland, Akron & Columbus, and First Vice-President of 
the Duluth, South Shore & Atlantic. He was born in 1845 and 
began railroad work in 1870, and his earlier positions were in 
charge of the legal departments of several roads successively. 
Mr. Brice’s last and largest plan was to build a railroad sys- 
tem in China. 





J. Taylor Gause, President of the ship and car building firm, 
the Harlan & Hollingsworth Company of Wilmington, Dela- 
ware, died at his home in that city December 1. He was born 
in 1823, in Pennsylvania, and begun as an office boy in these 
works. He advanced steadily, until he became President in 
1883. He held that position until his retirement, in 1896, and 
resumed the office after the resignation of Mr. Henry G. Morse 
a few months ago. He began his career as a shipbuilder about 
twenty-five years before the era of iron ships. 





Mr. Willard A. Smith, President of the “Railway and En- 
gineering Review,” who was Chief of the Transportation De- 
partment of the Columbian Exposition in 1893, has been ap- 
pointed by the United States government to take charge of 
the Department of Transportation and Civil Engineering of 
the American Exhibits of the Paris Exposition. His efficient 
organization of the transportation exhibits at Chicago will be 
remembered as an important part of the success of that ex- 
position, and a more satisfactory appointment in connection 
with the Paris exposition could not be made. 





R. B. F. Peirce, General Manager of the Indiana, Decatur 
& Western, and until recently receiver of the Toledo, St. Louis 
& Kansas City, died suddenly at his home in Indianapolis, Ind., 
Dec. 5, of heart disease. His health had been poor for 
months, and he was preparing to enjoy a much-needed rest 
in California. Mr. Peirce was born in 1843 and was admitted 
to the bar in 1867. He began railroad service as General Coun- 
sel of the Logansport, Crawfordsville & Southwestern in 1873, 
and has been connected wtih several roads in important posi- 
tions since that time. In 1895 he succeeded Mr. S. R. Callaway 

as Receiver of the Toledo, St. Louis & Kansas City Railway. 








OUR DIRECTORY 


OF OFFICIAL CHANGES IN DECEMBER. 





Atchison, Topeka & Santa Fe—Mr. N. E. Clucas has been 
appointed Master Mechanic at La Junta, Colo., to succeed Mr. 
John Forster. 


Baltimore & Ohio.—Mr. P. J. Harrigan has been appointed 
Master Mechanic of the middle division of this road, with head- 
quarters at Cumberland, Md., in place of Mr. D. C. Courtney, 
resigned. 


Chicago Great Western.—Mr. C. E. Slayton, recently appointed 
Division Master Mechanic, has had his jurisdiction extended 
to cover the Eastern Division from Oelwein to Chicago. 


Cumberland & Pennsylvania.—Mr. L. M. Hamilton’s title of 
General Superintendent has been changed to that of General 
Manager, and the title of Mr. H. T. Bruck, Master of Machin- 
ery, has been changed to that of Superintendent of Motive 
Power. 


Dayton & Union.—Mr. Charles Treble, Roundhouse Foreman 
of the Cleveland, Cincinnati, Chicago & St. Louis at Wabash, 
Ind., has been appointed Superintendent of the Locomotive and 
Car Department, with headquarters at Dayton, O. 


Fitchburg.—Mr. F. O. Melcher has been appointed Superin- 
tendent, with office at Boston, Mass., and Mr. A. S. Cheever has 
been appointed Chief Engineer, with office at Fitchburg, Mass., 
in place of Mr. Melcher. 


Fitchburg.—Mr. C. L. Mayne, General Superintendent, has 
tendered his resignation, to take effect Jan. 1, 1899. 


Genesee & Wyoming Valley.—Mr. D. Hyman has been ap- 
pointed Receiver, with headquarters at Retsof, N. Y. 


Georgia & Alabama.—Mr. C. P. Hammond has resigned as 
Chief Engineer of this road. 


Georgia Pine—Mr. R. G. Stone has been appointed General 
Manager, vice Mr. R. B. Coleman. 


Grand Trunk.—Mr. B. D. Jameson has been appointed Assist- 
ant Master Mechanic of the Western Division, with office at 
Battle Creek, Mich. 


Great Northern.—Mr. R. H. Bowron, heretofore Division Su- 
perintendent at Willmar, Minn., has been appointed Superin- 
tendent of the Cascade Division, with headquarters at Everett, 
Wash. Frank Shesgreen, heretofore Division Superintendent 
at Everett, Wash., has been appointed Superintendent of the 
Willmar Division, with headquarters at Willmar, Minn. 


Illinois Central—Mr. L. L. Dawson, Master Mechanic, has 
been transferred to McComb City, Miss., to succeed Mr. W. B. 
Baldwin, deceased. 


Kansas City, Pittsburg & Gulf.—Mr. J. R. Groves has been ap- 
pointed Master Mechanic of the Kansas Midland Division, with 
headquarters at Wichita, Kan. He succeeds Mr. C. A. De- 
Haven, promoted. 


Lake Shore & Michigan Southern.—Mr. J. R. Reniff has re- 
signed as Master Car Builder at Norwalk, O., and the position 
has been abolished. Mr. Oscar Antz has been promoted and 
Mr. W. Snodgrass succeeds him as General Foreman of the 
shops at Cleveland. 


Lehigh Valley.—Mr. Charles E. Webster, Chief Engineer, has 
resigned, to take effect Jan. 1, 1899. Mr. Walter G. Berg has 
been transferred to South Bethelem and promoted to succeed 
Richard Caffrey as Engineer of Maintenance of Way. 


Louisiana & Arkansas.—Mr. Elmer Richards has been ap- 
pointed General Manager, with headquarters at Stamps, Ark. 
He was formerly Trainmaster of the St. Louis Southwestern. 


Louisville & Nashville—Mr. Wm. Robb, Master Mechanic at 
Decatur, Ala., is dead. 


Lowell & Hastings.—Mr. C. A. Gordon has been appointed 
Chief Engineer, with headquarters at Grand Rapids, Mich. 


Manitoba & Northwestern Ry. of Canada.—Mr. E. B. Osler has 
been elected President, with office at Toronto, Ont., and 
Wm. Hendrie, Vice-President, with office at Hamilton, Ont. 


New York, Susquehanna & Western.—Mr. E. E. Loomis has 
been appointed General Superintendent, to succeed Mr. C. D. 
McKelvey, resigned. Mr. Loomis was formerly Superintendent of 
the Erie. 

Northern Pacific.—Mr. F. M. Gilbert has been appointed En- 
gineer of Tests, with headquarters at St. Paul, Minn. 


Oconee & Western.—Mr. C. A. Coffee has been appointed Mas- 
ter Mechanic and Car Builder, vice A. J. Mentor. 


Pacific Coast.—Mr. C. J. Smith has resigned as General Man- ~ 
ager of this company, operating the Columbia & Puget Sound, 
Pacific Coast, Seattle & Northern and Port Townsend Southern. 


Pecos Valley & Northeastern.—Mr. D. H. Nichols has been 
appointed General Manager. He was formerly Superintendent 
of this road. His headquarters are at Eddy, N. M. 


Pennsylvania.—Mr. Wm. Murdock has been appointed Assist- 
ant Engineer Maintenance of Way of the Toledo Division, with 
headquarters in Toledo, O. 


Richmond & Petersburg.—At the annual meeting of the stock- 
holders, held in Richmond, Va., November 21, Mr. Alexander 


yong was elected President, succeeding the late Frederick 
. Scott. 


St. Louis, Iron Mountain & Southern.—Mr. J. T. Stafford has 
been appointed Assistant Master Mechanic, with headquarters 
at Baring Cross, Ark. He was formerly General Foreman of 
Locomotive Repairs. Mr. W. B. Bates has been appointed Mas- 
ter Mechanic at Memphis, Tenn. 


Southern.—Mr. A. E. Bouldridge has been appointed Master 
Mechanic at Louisville, Ky., succeeding Mr: J. B. Gannon. Mr. 
Bouldridge was heretofore General Foreman of the Mechanical 
Department at Atlanta. 


Southern California.—Mr. W. G. Nevins, General Manager at 
Los Angeles, Cal., will have his authority extended over the 
San Francisco & San Joaquin Valley line, which was recently 
purchased by the Atchison, Topeka & Santa Fe. His head- 
quarters will remain at Los Angeles. 


Stuttgart & Arkansas River.—Mr. A. V. Stafford has been ap- 
pointed Manager for the Receiver, with headquarters at Stutt- 
gart, Ark., vice Mr. J. B. Hackley, deceased. 


Toledo, St. Louis & Kansas City.—Mr. Samuel Hunt has been 
appointed Receiver, succeeding Mr. B. F. Pierce, resigned, on 
account of ill health. 


Union Pacific—Mr. J. H. Manning, Master Mechanic at 
Omaha, Neb., has been transferred to Cheyenne, succeeding Mr. 
T, A. Davies, transferred. Mr. M. K. Barnum, of North Platte, 
Neb., succeeds Mr. Manning at Omaha, Neb. Mr. Davies will 
have charge of the Mechanical Department at Ogden, Utah. 
Mr. W. R. McKeen, Jr., has been appointed Master Mechanic at 
North Platte. 

Wabash.—Mr. Geo. W. Mudd has been appointed Mas: - 
chanic at Moberly, Mo. He was tormucty amtonar idenmanie a 
Springfield, Ill. Mr. Geo. S. McKee has been transferred to 


Fort Wayne, Ind., to succeed Mr. C. H. Doeble , WwW mad 
Master Mechanic at Springfield. Biv # 
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THE WHITELAW REVERSIBLE AIR DRILL, BY THE CHI- 
CAGO PNEUMATIC TOOL CO. 





This drill has recently been perfected and is making an im- 
portant place for itself in shop equipment. The machine is 
in the form of a light motor and is adapted to many kinds 
of work requiring rotary motion, and especially for drilling. 




















Fig. 1. 


It is being introduced by the Chicago Pneumatic Tool Company 
in two sizes. Fig. 1 shows the No. 7 machine with a newly 
improved flue cutter atttached, and Fig. 2 shows a No. 8 ma- 
chine arranged for drilling. Both of the machines are re- 
versible, and are regulated and governed by a throttle oper- 
ated by a handle that is conveniently located. They have 
back gears and two speeds, and are surprisingly powerful con- 
sidering their weight and compact size. The No. 7 drill com- 
plete weighs but 19 pounds and the No. 8 weighs 30 pounds. 
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Fig. 13. 


The former is specialiy adapted to locomotive work, and the 
latter is exceedingly powerful and is intended for heavy boiler 
and shipyard work. It will drill holes as large as 2 inches 
in diameter in iron or steel, it will also roll flues that are 
4 inches in diameter, and is especially well adapted for heavy 
tapping where a reversible motor is needed. The machines 
are fitted with screw feeding attachments for drilling, which 


are replaced by breast plates when used in rolling flues. The 
throttle reversing and change gear devices are so arranged 
as to be very easily manipulated by the operator, and the 
whole plan of the machine is such as to permit of a large 
saving of time, labor and expense. It embodies the prin- 
ciple of “taking the machine to the work” instead of taking 
the work to the machine, and through the large amount of 
power provided the principle may be carried out to an extent 
not before attempted. 

The machines will find their most extensive use in drilling 
and in rolling and cutting flues. In some experiments recently 
carried out at the “Nickel Plate” shops in Chicago it was 
demonstrated that with a No. 7 machine the cost of cutting 
out old flues and rolling in new ones may be reduced to 8 1-10 
cents each, and when it is considered that a single boiler has 
from 200 to 350 flues it is clear that a large saving may be 














Fig. 2. 


effected. In rolling flues the No. 7 machine completed 10 in 
2 minutes 37 seconds, in each case the roller being with- 
drawn by reversing the motion of the machine. After rolling 
a Boyer hammer, also made by the Chicago Pneumatic Tool 
Company, which had been in regular service in the shop for 
over three years (and not having required any repairs during 
the time), was used for beading the flues, at the rate of six 
in two minutes. Fig. 3 shows a tube sheet of a locomotive, 
which was fitted up for the experiment, and exhibits the ma- 
chine while rolling short ends of flues about 8 inches long 
with copper ferrules, which were used for the experiment. 
After the tubes were fixed in this plate the cutter was at- 
tached to the machine and they were cut off. The cutter 
shown in Fig. 1 cuts the flues off within 11% inches from the 
face of the tube plate, which makes it possible to use a tube 
2 inches long for welding out the ends instead of a 6-inch 
length. This means a saving of 4 cents on each tube cut 
by the machine. The roller and cutter are fed automatically 
by the motion of the drill, the feed being obtained by means 
of a taper pin, which expands the cutting and rolling tools, 
which are withdrawn again by the reverse motion of the 
machine. A good account of the work done comes from the 
road mentioned, in the statement that it is found to con- 
tribute 10,000 miles to the life of each set of flues rolled by 
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the machine, and the uniformity of the work has resulted 
in an entire absence of trouble from leaky tubes. We are told 
that the men who operated the tools in these tests were un- 
acquainted with them, and still better records may be ex- 
pected. The machines, while light, are very strong and well 
made, and it is not to be understood that their usefulness 
is confined to the processes mentioned, for motors of this kind 
are adapted to a great many services in building and repair- 
ing machinery. A great many people have been looking for a 
satisfactory light motor, driven by air, and we believe this 
to be the best yet offered. 

The principal offices for the Chicago Pneumatic Tool Com- 
pany are Monadnock Building, Chicago, and 122 Liberty street, 
New York. 





EQUIPMENT AND MANUFACTURING NOTES. 








The Morse Twist Drill & Machine Company of New Bedford 


has bought out the T. & B. Company of Danbury, Conn., man- 


ufacturers of twist drills. 





The Louisville & Nashville has fulfilled the provisional prom- 
ise made some time ago to raise wages from the cut of 1893 to 
the former rates, the change taking place January 1. 





The “Security Lock Bracket” furnished by the Chicago Grain 
Door Company is to be applied to 1,000 box cars for the Wis- 
consin Central, to be built by the Michigan Peninsular Car Com- 
pany. 





The Schoen Pressed Steel Company has recently received 
orders for steel cars of 100,000 pounds capacity from the Pitts- 
burgh & Lake Erie, 500 cars; Lake Shore & Michigan Southern, 
500 cars, and Baltimore & Ohio, 1,000 cars. 





The syndicate headed by Joseph Leiter of Chicago has not 
only bought the Rhode Island Locomotive Works, but also the 
foreign rights in the Hoadley-Knight compressed air patents, 
and it is reported that the works will be entirely refitted. 





Mr. Charles Hansel, Vice-President and General Manager of 
the National Switch and Signal Company, is to address the 
New York Railroad Club on the subject of Railroad Signaling 
at the regular meeting, January 19. A comprehensive and in- 
teresting presentation of the subject may be expected. 





Contracts have been let for the extension of the plant of the 
Westinghouse Electric & Manufacturing Co. at East Pittsburg. 
The extension includes the erection of shops and an office struc- 
ture to cover four acres of ground. The proposed improvement 
involves the outlay of over $200,000. The Carnegie Steel Co. will 
furnish all of the steel. 





The Baldwin Locomotive Works have received an order for 
10 locomotives from the Midland Railway of England. It is 
noted elsewhere that the Schenectady Locomotive Works have 
an order for a like number from the same road. These engines 
will have 18 by 24 in. cylinders, 62 in. driving wheels and will 
weigh, in working order, about 92,000 lbs. 





An effort to secure uniformity in car sills will be made in 
connection with a committee report at the next Master Car 
Builders’ convention. The circular issued by the committee re- 
quests information with regard to sills used for cars of 50,000 
pounds capacity and over. There are good reasons for attempt- 
ing to secure uniformity in this detail and, we believe, no ob- 
jections. 





The Pall Mall Gazette says that the Midland Railway Com- 
pany has been compelled to order the construction of twenty 
freight locomotives in the United States, owing to the large 
number of advance orders held by the English locomotive works, 
and a dispatch from Schenectady states that the Schenectady 
Locomotive Works have an order for ten mogul engines, with 
18 by 24 in, cylinders, for that road, 


thc capt ala ee 





The consolidation of the Union and the National Switch and 
Signal companies was announced some time ago. At a meet- 
ing held in Pittsburgh Dec. 13 an issue of $500,000 in 5 per cent. 
bonds was authorized, the number of directors was increased 
from five to seven, Messrs. Oakleigh Thorne and Robert Pit- 
cairn being elected as additional members of the board. In the 
future there will be two vice-presidents, Mr. Thorne being the 
first and Mr. BE. H. Goodman the second. 





Mr. M. J. Martinez, member of the American Society of 
Mechanical Engineers, has received the appointment of resi- 
dent agent at Havana, Cuba, for the Snow Steam Pump 
Works. He will be prepared to furnish pumps of the most 
modern designs made by the Snow Steam Pump Works, es- 
pecially adapted for the requirements of the sugar industry in 
Cuba and Porto Rico. Mr. Martinez will conduct the business 
in his own name as consulting and contracting engineer. 





The Babcock & Wilcox Company report the sale of 600 horse 
power of boilers to the Northern Pacific Railroad Company for 
supplying steam for power, heating and electric lighting for 
new shops at Brainard, Minn. They also report the sale of 500 
horse-power Babcock & Wilcox boilers to the Boston & Maine 
Railroad, to be used in the electric power plant of the Ports- 
mouth & Dover Railroad Company, which will be operated in 


connection with the Boston & Maine Railroad, using electric 
power. 





Nearly all of the new freight equipment ordered by Re- 
ceivers Cowen and Murray of the Baltimore & Ohio Railroad 
during the past few months, will be delivered by Jan. 15. The 
orders consisted of 3,000 standard box cars, from the Michigan 
Peninsular Car Company; 1,000 box and 1,000 gondolas from the 
Pullman Company; 2,000 box cars from the Missouri Car and 
Foundry Company; 1,000 steel coal cars of 100,000 pounds ca- 
pacity from the Schoen Company, and five 50-foot modern mail 
cars from the Pullman Company. These cars are equipped with 
the Westinghouse air brake and M, C. B. automatic couplers, 





The Joseph Dixon Crucible Company sends us a quotation 
from Mr. Wm. Hooper, of Ticonderoga, N. Y., called forth by 
the notice that has recently been given to the old sign in pos- 
Session of the Western Society of Engineers at Chicago. The 
words “Harper’s Ferry,” painted in black, stand out as boldly 
as when they were first formed by the artist’s brush, while the 
wood around the letters, which was painted with white paint, 
has worn away about one-sixteenth of an inch. Mr. Hooper 
Says in part: “I have seen signs that have been painted with 
black paint directly on the clapboard of the building. The let- 
tering was good after the paint on the balance of the building 
has disappeared, and after this the whole building was painted 
over, lettering and all, and the lettering obliterated; yet within 
ten years afterwards the old black lettering appeared again 
quite freshly to view. I suppose the paint for the lettering was 
made of linseed oil and lampblack. I believe, however, that 
finely ground graphite mixed with pure linseed oil, will last 
as long, or longer, than any other paint ever known of or used. 
I had a large iron casting which laid in my mill yard for over 
thirty years. It was painted with only one coat. The old cast- 
ing was broken up and sold for old iron last month, and I no- 
ticed that the paint on the pieces of casting, even after being 
broken up, looked quite fresh. If the surface to be painted is 
perfectly dry when the finely ground graphite is applied, the 
paint will prove the most lasting paint known, because if time 
eliminates all of the oil, the graphite seems to adhere to the 
surface painted just the same as a piece of paper or wood will 
appear after it has been rubbed with a lead pencil or a piece 
of graphite. No other pigment known to me will remain on the 
surface painted after the oil has been thoroughly destroyed.” 





Mr. J. W. Dumntley, President of the Chicago Pneumatic Tool 
Company, sailed for Europe since the appearance of our pre- 
vious number, and will give his attention to the interests of 
the concern in Great Britain and on the Continent. The trip 
is made necessary by increasing foreign business, and we have 
reports showing that the demand for pneumatic tools in. this 
country is larger than ever before. -The facilities for manu- 
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facturing are employed to their full capacity to keep up with 
the increased demand on account of the present activity of the 
ship and navy yards, and the railroad orders are also greater 
than ever before. 





American electric railroad equipment has received a sub- 
stantial recognition for its good design and reliability in the 
form of an order for eight electric locomotives for the operation 
of the tunnel of the Paris-Orleans Railway, in Paris. This 
contract was secured in the face of the strongest European 
and British competition, the negotiations having covered two 
years, The transmission system will use three-phase genera- 
tors and rotary converters, changing the alternating to a 500- 
volt direct current. The reason for the American success is 
stated to be superior experience and satisfactory examples of 
successful practice, the question of cost being virtually elim- 
inated. 


The Newport News Ship Building and Dry Dock Company is 
constructing a timber dry dock with concrete entrance. The 
clear length will be 806 ft., the breadth at the bottom 80 ft. 
and breadth at the top 162 ft. The depth over the sill is 30 
ft. at mean high water, the range of the tide being 3 ft. 
The bottom will be of concrete, upon piling, and the interior 
of timber. The caisson will be of steel, with trimming tanks 
so arranged that it will not be necessary to pump out the 
water ballast. There will be two centrifugal pumps, driven by 
upright compound engines, that will pump out 200,000 gals. 
per minute and empty the dock in two hours. There is also 
a drainage pump, with 18-in. suction and discharge. The dock 
will accommodate the largest ocean liners or two first-class 
battleships. 





The Manufacturers’ Advertising Bureau, 126 Liberty street, 
New York City, turns the second decade of its existence with 
the close of the year 1898. Mr. Benj. R. Western, the original 
and present proprietor, established this unique business in 1879, 
and his success in the particular work he undertakes for his 
clients is widely recognized and taken advantage of by many 
of the representative manufacturers of the country. The bureau 
is a recognized authority on trade journal advertising, and 
handles the newspaper work and advertising of manufacturers 
using such publications so as to insure good results from the 
expenditure for such purposes. Its system furnishes a prac- 
tical relief to its clients, and has brought the highest praise 
and commendation of conservative business men. The twenty 
years past have established the Manufacturers’ Advertising 
Bureau as one of the solid institutions of the country, and 
copies of its booklet, “Advertising for Profit,” may be had for 
the asking, by inclosing a business card. 


The Railway Educational Association has been incorporated 
under the laws of New York with a capital of $50,000, and its 
headquarters are at No. 1 Madison avenue, New York. The 
association was organized to conduct “The Railway Corre- 
spondence School” that was established in May, 1897, by Mr. 
George H. Baker, its purpose being the instruction of railway 
employees in the best method's for performing their duties. In- 
struction is given by means of printed lesson books, issued 
weekly by mail. These also contain examination questions 
which, when answered, are read by instructors of the school 
and used as means for further instruction. As directors the 
school has the indorsement of the following prominent railroad 
men: Mr, Paul Morton, Second Vice-President of the Atchison; 
Mr. Edwin Hawley, Assistant General Traffic Manager of the 
Southern Pacific, and President of the Minneapolis & St. Louis; 
Mr. George R. Brown, General Superintendent of the Fall Brook, 
and Mr. George H. Baker. Since its establishment the school 
has given two courses of instruction, one course for engineers 
to make them expert and economical in the performance of 
their work, and fit them for promotion to official positions in 
the mechanical department, and one course for firemen to like- 
wise benefit them and fit them for promotion to the post of 
engineer. There are now on the railways in the United States 
about 74,000 engineers and firemen. Over 1 per cent. of this 
number, or 840, have joined “The Railway Correspondence 
School.” The price of scholarship in the courses for enginemen 
was $18 in 1897, but is now $20, payable in four monthly install- 
ments of $5 each. The value of the instruction appeals to the 
men, and is appreciated by the officers, who find direct advan- 
tages from the improvement of their subordinates. 





BOOKS AND PAMPHLETS. 





Differential and Integral Culculus for Technical Schools and 
Colleges. By P. A. Lambert, M. A., Assistant Professor of 
Mathematics Lehigh University. New York: The Macmillan 
Company, 66 Fifth avenue, 1898, price $1.50. 


This is a book for students in technical schools and colleges, 
and according to the author’s preface, its object is threefold. 
By a logical presentation of principles to inspire confidence in 
the methods of infinitesimal analysis, by numerous problems to 
aid in acquiring facility in applying these methods, and by ap- 
plications to problems in physics, engineering and other 
branches of mathematics, to show the practical value of the 
calculus. The work is divided according to classes of functions, 
and the practical applications are introduced at the start with 
the object of at once engaging the interest of the student. Dif- 
ferentiation and integration are treated simultaneously and 
economy in time and effort is secured by the use of trigono- 
metric substitution in simplifying integration. The idea of the 
author to show the connection between the calculus and practi- 
cal work is an admirable one, which is well carried out as far 
as areas and volumes and radius of curvature are concerned. 
and he has attempted to depart from the too generally accepted 
idea among professors of mathematics that the subject should 
be taught for its own sake alone. This attempt is commend- 
able, and should be encouraged, but we think it is not carried 
quite far enough. 


Compressed Air Production, or the Theory and Practice of Air 
Compression. W. L. Saunders. Illustrated, 58 pages. Pub- 
lished by “Compressed Air,” Havemeyer Building, New York, 
1898, price $1.00. 

This is a compact work which admirably fulfils its title. Mr. 
Saunders is authority on air compression, and this concise 
treatment of the engineering principles of the subject willl be 
welcomed by the many users of compressed air. A prominent 
feature of the book is the record of tests made by various au- 
thorities. A large number of different forms of air compressors 
are illustrated a:.d the book contains a great deal of informa- 
tion that will be useful to those who use or contemplate using 
compressed air. The matter has appeared in the pages of “Com- 
pressed Air,” but this form is a convenient one that will be 
appreciated. Moreover, we are informed that many of the num- 
bers containing the original articles are now out of print, which 
makes the book more valuable. The treatment is complete, and 
not too technical for readers who are not well qualified to con- 
sider mathematical discussions. 


“Catalogue of the Hopkins Railway Library.” By Frederick J. 
Teggart, B. A., Librarian, Leland Stanford Junior University, 
Palo Alto, Cal. 231 pp. Price, $1.50. 

This catalogue undoubtedly gives the most complete list of 
books upon the subject of railways im existence. It is not a 
new publication, and has been reviewed im these pages before; 
occasion arises, however, for calling attention to it again. The 
Hopkins Railway Library, which is now a part of the library of 
the Stanford University, was built upon a collection of books 
upon the subject of railways started by Mr. Timothy Hopkins, 
of San Francisco, while treasurer of the Southern Pacific Com- 
pany. In 1892 the collection, then numbering 2,000 volumes and 
pamphlets, was presented to the university, and provision made 
for its maintenance and increase. The collection has grown 
remarkably in the past few years, and it is now the most exten- 
sive and valuable collection on this important subject in the 
country. The publication of the catalogue makes the collection 
useful to those interested in the subject, and serves to direct 
attention to the value of a railway library, of which very few 
are available. 

The classification of the catalogue includes bibliography, a 
list of periodicals and transactions, dictionaries relating to 
transportation subjects, fiction and verse, general books 
on railways, history and biography. ‘The books on the rail- 
ways of various countries and those on economics and law are 
next recorded, and the closing divisions of the subject are ar- 
ranged as follows: Construction, equipment and operation, fol- 
lowed by a division devoted to local railways. At the end of 
the book is an index of the personal names which appear in the 
titles or notes throughout the catalogue. 

On examining this book one is impressed with the variety of 
subjects covered and their importance. We are glad to direct 
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attention to the extensive literature of railways and be- 
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lieve that interest should be stimulated in its collection and 

preservation. 

‘Railway Engineering, Mechanical and Electrical. By J. W. C. 
Haldane, Civil and Mechanical Consulting Engineer. [Illus- 
trated with plates and engravings, 562 pages. New York, 
Spon & Chamberlain, 12 Cortlandt St. 1897. Price, $6.00. 

This book is very attractively bound and is well printed, with 
the important exception of many of the engravings. Its exte- 
rior appearance promises so much that the reader is disap- 
pointed upon the first glance at the pages. The subject is too 
large for a single volume, and yet the author finds space enough 
to present illustrated descriptions of a large number of machine 
tools, and we even find a large plate of a highway traction en- 
gine and another of a horizontal band sawing machine. These 
bear a certain distant relationship to railroad matters, but 
their appearance in a work by an engineer on “railway engineer- 
ing” is hardly justified. The plain truth about the book, as 
we see it, is that a considerable amount of advertising matter 
has been included under a title which is somewhat misleading. 
The faults of the book are so manifest as to obscure the 
view of its good points. Readers may obtain information in 
regard to railroad shop practice, but at the cost of spending a 
lot of time on descriptions of machines for which they will not 
want to consult such a work. 

The Metric System of Weights and Measures. Issued by the 
Hartford Steam Boiler Inspection and Insurance Co. Hart- 


ford, Conn., 1898. 196 pp., 34% by 5% inches; sheepskin. Price, 
$1.25. 


This convenient little book contains an elaborate set of tables 
for converting metric into English units and vice versa. Its 
object is thus stated in the preface: “The metric system of 
weights and measures is used so universally in foreign books 
and periodicals that much time is consumed and no little annoy- 
ance incurred by the American reader in translating these units 
into their English and American equivalents, by the aid of any 
of the reduction tables that have yet been published. It there- 
fore occurred to the undersigned that a handy pocket volume 
for facilitating comparisons of this kind might be acceptable 
to engineers and scientific workers generally.” In addition to 
tables of linear and surface measures, it includes weights, 
liquid measures, volumes, power and heat units. The tables 
include several that are not often used, and if these were 
omitted in order to lengthen the scope of the others, it would 
be an ideal collection. 

A. D. Lectra’s “Short Cut Calculation,’’ Containing the Most 


Practical Methods of Calculation. Published by A. D. Lectra. 
West Superior, Wis. 140 pp. Cloth. Price, $1.25. 


The author’s experience of many years as an expert account- 
ant has given him a large number of short-cut methods of cal- 
culations, and checking accounts and process of figuring. Many 
of the methods will be found valuable even to those who do 
comparatively little calculating. The author gives many rules 
for the assistance of those who figure up freight charges and 
work of similar character. He does very well until he gives 
the “Average proportions of the various parts of locomotives,” 
and informs the reader that the crank-pin should be one-fourth 
the diameter of the cylinder, valve stems should be one-tenth 
the diameter of the cylinder and that “wrought iron tires wear 
about one-twelfth of an inch per annum.” 

Annual Report of the Board of Regents Smithsonian Institu- 
tion, showing Operations, Expenditures and Condition of the 
Institution to July, 1896. Government Printing Office, Washing- 
ton, 1898. 

The Purdue Exponent. Electrical Number. 

The November, 1898, number of this wide awake college pub- 
lication contains several articles that indicate the charactér 
of work done at this school. It begins with “Physics in Blec- 
trical Engineering,’ illustrating the facilities in electrical en- 
gineering, followed by a description of the dynamo labora- 
tory. Other subjects are “The Uses of the Storage Battery in 
Railway Work,” “Electrical Transportation,” ‘The Commer- 
cial Aspects of Blectrical Engineering,” “The Training of An 
HPlectrical Engineer,” ‘Wireless Telegraphy” and ‘Long-Dis- 
tance Transmission of Power.”’ This is the first of a series of 
special numbers on the departments of Purdue University. 

Colonel Roosevelt’s account of “The Rough Riders,” which 
begins in the January Scribner’s, although prepared ith the 
heat of the campaign for the Governorship, shows no signs 
of hurry or fatigue. It is filled with humorous characteriza- 





tions of the strangely assorted company of all types of Ameri- 
cans that went into the making of that unique regiment. The 
clear-cut idea which Colonel Roosevelt had in mind in getting 
up the regiment is revealed in this article and accounts in 
great measure for the successes achieved. 

Baldwin Locomotive Works Record of Recent Construction, No. 

9. December, 1898. 

This pamphlet of 32 pages is uniform with its predecessors, 
and contains illustrations and the chief dimensions and char- 
acteristics of locomotives recently built by this concern. Fif- 
teen designs of locomotives are shown, all but three of which 
are heavy, and three are of the Vauclain compound type. Our 
readers are advised to secure these pamphlets as they appear, 
because they constitute a valuable record of American and 


foreign practice, as shown in the product of these extensive 
works. 


The Watson-Stillman Company, of New York, has just is- 
sued a unique catalogue. It is at the same time a catalogue of 
the hydraulic tools and miscellaneous machinery manufactured 
by the firm, giving a small picture of each machine or tool, and 
an index to the complete catalogues that must be consulted for 
details and explanations. Mr. Stillman gives a great deal of at- 
tention to his catalogues, and his system is one of the best. 
This index presents the large variety of tools in condensed 
form and each engraving represents from one to about 20 sizes 
of tools, a complete illustrated description of each being given 
on a loose sheet, which may be called for by its number, and 
the sheet number is printed below the engraving in the index 
catalogue. These sheets are grouped in various combinations to 
suit the convenience of correspondents, and are neatly bound 
for the detail catalogues in the various lines or groups of ma- 
chines or tools. This is necessary because of the immense 
variety of the product of the works, and the large number of 
interests to which the tools are necessary. It is impracticable 
to put the whole into a single volume. The continual produc- 
tion of new and improved appliances is another reason for us- 
ing the loose plates. Those using hydraulic machinery of any 
kind will find this index useful as a guide to further correspond- 
ence. The engravings on these sheets are nearly all wood cuts, 
and are examples of clearness not often found in catalogues of 
any kind. They are the best that the engraver’s art affords. 

Pneumatic Tools, The Q. & C. Company. The valveless pneu- 
matic tools formerly manufactured by the Ridgley & Johnson 
Tool Co., of Springfield, Ill., are illustrated and described in an 
admirable catalogue issued by the Q. & Co. Company, who now 
control and manufacture them. These tools are used chiefly for 
riveting, chipping, caulking, beading flues, cutting stay bolts, 
chipping iron and steel castings, stone cutting and stone carv- 
ing. The chief claim for these tools is simplicity. They are 
valveless, the working piston being its own valve, and they 
have but few parts. All tools of each size are made on 
the interchangeable plan, so that a part of one tool will fit 
all of the same size. The catalogue not only explains the tools 
themselves by aid of sectional drawings, but it gives the capaci- 
ties of each size, and shows the character of work that they will 
do. The company announces its readiness to submit estimates 
upon complete pneumatic plants, including compressors. The 
catalogue gives information in regard to the selection of tools 
for different kinds of work, and will be found interesting and 
profitable reading by those who are using pneumatic tools for 
riveting, caulking or chipping. The catalogue contains a num- 
ber of letters reproduced from the originals, giving the opin- 
ions of prominent railroad, ship-building and manufacturing of- 
ficers upon the value of the tools, and it closes with illus- 
trated descriptions of some of the shop tools manufactured by 
this company. We desire to compliment the Q. & C. Company 
for the excellent catalogue, its clear, concise statements, and 
unusually good engravings being specially worthy of mention. 
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LICENSES 


To be sold in each district for Patent Safety Apparatus for Gange 
Glasses adaptable for any kind of steam boiler. United States 
Patent No. 409,280. Greatest success in Europe under Govern- 

ment control and legalized introduction. First-class technical 
firms only are invited to correspond with HERREN: LEYMANNS & 
Kerm, Aix La Chapelle, orery: ee 


